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 General introduction 
Introduction 
 
In recent decades, a growing need for transparency and accountability in 
physiotherapy has emerged, as in other health care professions. In the 
Netherlands, this need has been fuelled by changes in the health care system. 
Firstly, in 1986, the Dutch government launched plans for introducing 
self-regulation and more competitive elements in health care. The ensuing 
system with less government regulation required a new quality policy, in order 
to protect patients. Important aspects of the new policy included 
strengthening the position of patients, protecting their rights and making 
providers responsible for insight into quality management (1;2). In response to 
this policy, the professional organisation of physiotherapists (KNGF) adopted a 
quality programme as well. A significant part of this programme was the 
introduction of clinical guidelines.  
Secondly, increasing demands on health care made it necessary to adapt 
the roles of patients, insurance companies, health care providers and the 
government. Patients acquired greater financial responsibility, more influence 
and greater choice in terms of health care insurance and providers. Care 
providers paid more attention to their performance, and health care insurers 
negotiated with care providers on the price, content and organisation of the 
care. The government remained responsible for the accessibility, affordability 
and quality of health care (3). These changes demanded greater transparency 
and accountability in health care, as this became increasingly important for all 
parties involved, i.e. the government, health care insurers, patients and 
providers. Transparency of care enables the government to monitor the effects 
of policy measures and to maintain an overview of the health care supplied. It 
provides health care insurers insight into the health care they are insuring. 
Moreover, transparency of care boosts competitiveness in health care. In the 
new system, patients are encouraged to choose the best available care 
provider. They need transparency of care for making optimal choices. 
Furthermore, in a system with more transparency, providers can more easily 
compare their own care supply to that of others. 
This thesis aims to contribute to the improvement of transparency in 
physiotherapy. This chapter begins by outlining the growing need for 
transparency in the process and outcome of physiotherapy care. It is hoped 
that by increasing this transparency the result will be enhanced transparency 
of the quality of physiotherapy services, greater transparency of changes over 
time and increased transparency worldwide. These three aspects will be 
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discussed as well. Next, methods for improving transparency are described. At 
the end of the chapter, the aims of the research project and the content of 
the thesis are presented. 
 
 
Transparency of physiotherapy care 
 
Transparency of process and outcome 
Health care insurers and policy makers, in government as well as in 
professional organisations, need insight into the process and outcome of care. 
This insight is required for planning new policy, estimating costs and producing 
forecasts about future health care use. Answers to questions like ‘who seeks 
care?’, ‘what care is delivered?’ and ‘what is the outcome?’ are essential. In 
the late 1990s there was a growing need for this kind of information regarding 
physiotherapy care. At that time, several sources of information were 
available that can be divided into three types: existing electronic information, 
existing non-electronic information and ad hoc information (4).  
The first type, existing electronic information, was in scarce supply at 
that time. Only VEKTIS, the information centre for health care insurances, had 
an electronic system based on insurance claim data that included information 
on the costs of Dutch health care.  
The second type, existing non-electronic information, includes 
information that was delivered regularly, which was done by several 
organisations. Statistics Netherlands (CBS) collected information about the use 
of physiotherapy on a continuous basis through postal questionnaires among a 
random sample of the Dutch population. Health care insurers had information 
about the costs of physiotherapy within their own insurance. Information on 
the costs within public insurance was provided to the Health Care Insurance 
Board (CvZ; formerly Ziekenfondsraad) on a regular basis. Based on this 
information, the CvZ provided data registrations containing information about 
the national costs of physiotherapy within the public insurance system. The 
annual reports of Prismant (formerly the National Institute for Hospitals (NZI)) 
included information on the volume of physiotherapy in hospitals.  
The third type, ad hoc registration, includes information that was not 
electronically registered or regularly delivered. An ad hoc registration that was 
available it the late 1990s was the BEEF-project (“Beleidsgericht Evaluatie en 
Effectonderzoek Extramurale Fysiotherapie” [policy-oriented evaluation and 
effect study on extramural physiotherapy]). This was a paper-based 
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registration project in which physiotherapists supplied information about 
patients’ demographics, reasons for referral, physiotherapists’ diagnoses and 
treatment. The project provided important information about the content of 
physiotherapy care in outpatient practice for the period 1989-1992 (4;5).  
Despite the existence of the above information sources, none of the 
information provided was adequate. Data from BEEF was already out of date at 
the end of the decade. Data from health care insurers, CvZ and VEKTIS include 
only information that is relevant to reimbursement. These data did not include 
information regarding out-of-pocket payments or the content of care. 
Furthermore, CvZ lacked information about the costs covered by private 
insurances, and VEKTIS-data could not be specified per health problem. In 
addition, the data from health care insurers was not representative at national 
level, nor was it publicly available. The registrations of CBS and NZI lacked 
information about the content of care. Besides, in none of the sources was 
information about outcome available. This deficiency in the information supply 
resulted in the conclusion of agreements between the professional organisation 
of physiotherapists and the Minister of Health, Welfare and Sport. It was 
agreed that a network of sentinel stations was necessary for continuous 
information supply of health care related data in order to improve the quality 
of health care and address policy-related questions (6).  
It was hoped that this kind of network would be able to provide answers 
to three questions: ‘who seeks care?’, ‘what is the content of care?’ and ‘what 
is the outcome of care?’ For the first two questions straightforward descriptive 
studies can provide adequate answers. Answering the last question is more 
difficult in physiotherapy practice, as physiotherapy treatment encompasses 
several dimensions influencing patient’s status. Furthermore, definitions of 
outcomes reflect the agendas and values of the parties evaluating practice 
(7;8). In recent years, research on outcomes of physiotherapy treatment has 
evolved considerably (9). Preconditions for good research are tools that 
accurately assess functioning and monitor change over time (10). Traditionally, 
outcomes in physiotherapy had been measured in terms of physiological 
parameters (e.g. nerve condition) or improvement in physical findings (e.g. 
range of motion) (8;11). These measurements are not necessarily associated 
with patient functioning (8). Nowadays, the focus is more on patients’ 
impairments, activity limitations and participation restrictions (12) and it is 
widely recognized that for these outcomes patients’ perspectives are essential 
(11). Patient-based outcome measures include disease-specific questionnaires, 
visual analogue scales (VAS), numeric rating scales for pain, or global ratings of 
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change. A number of studies have investigated the use of several outcome 
measures in physiotherapy, but consensus on the optimal outcome measure is 
still lacking for many conditions. Besides, therapists have difficulties with 
applying patient-based outcome measures, as they think it is time-consuming 
to administer the test and requires specific knowledge which they feel they 
are lacking (8;13). This might even be more problematic in data registrations 
that ask for long-term outcome assessment, which is the aim of a network as 
described above. Simple and short outcome measures that can be answered by 
physiotherapists themselves may be more efficient. When suitable measures 
are available for implementation in regular clinical medical records, non-
response bias will be lowered. However, in physiotherapy, the concordance 
between patients and therapists about the outcome of care has not been 
studied, nor are well-researched therapist-based outcome measures available. 
Therefore, this thesis investigated whether a short and simple outcome 
measure that can be completed by the therapists themselves can be used as an 
instrument to measure outcome of physiotherapy care. 
 
Transparency of quality 
In the 1990s a new policy was deemed necessary as the Dutch 
government was planning to introduce self-regulation and more competitive 
elements in the health care system. Part of this policy was that 
physiotherapists were to become responsible for providing insight into the 
process of care and the quality of care in their practices (2). In 1998, the 
Individual Health Care Professions Act (BIG) came into effect. This Act is 
concerned with quality management by individual professionals and protection 
provided to patients. Furthermore, it provides a register of physiotherapists 
(14). The Care Institutions Quality Act, which came into effect in 1996, laid 
down the quality requirements for health care organisations. The core concept 
of this Act is that organisations provide appropriate care, which is ‘care of a 
high standard that is effective, efficient, and patient oriented’ (15). In 
response to this policy, as well as to the urge for further professionalisation 
and the increase in patient empowerment, in 1995 the Royal Dutch Society for 
Physical Therapy (KNGF) adopted a programme for continuous quality 
improvement. This programme included four elements: continuing education, 
consultation platforms, quality registration including an accreditation 
programme, and development and implementation of clinical guidelines. The 
programme for continuing education included attendance at four mandatory 
courses concerning basic quality topics, namely methodical and clinical 
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reasoning, clinical record keeping, communication and evidence-based 
practice. Furthermore, it included accreditation for attendance at accredited 
courses. The consultation platforms were considered the heart of the quality 
assurance programme and were established to foster cooperation and 
communication among physiotherapists and to aid implementation of the 
different elements of the quality assurance programme. The third element of 
the quality assurance plan was registration in the professional register held by 
the KNGF. Therapists are entered in this register when they comply with 
several requirements. Lastly, the programme for clinical practice guidelines 
included the development, introduction, implementation and revision of 
clinical guidelines. Worldwide, clinical guidelines are considered important 
instruments for improving quality of care. The first Dutch clinical guideline for 
physiotherapy was introduced in 1994 (16). Currently, 17 clinical guidelines for 
physiotherapy have been published (17). The standard strategy for the 
implementation of these guidelines was rather passive, and included postal 
dissemination, articles in national physiotherapy journals, knowledge check 
questionnaires, internet information, and local and national conferences (16). 
Despite this broad dissemination, active, more intensive and multifaceted 
implementations were lacking, while these are necessary for changing the 
practice of professionals (18-21). Recently, the KNGF has updated the 
programme for the development and implementation of guidelines. In the 
updated method more emphasis is placed on implementation and evaluation of 
guidelines (22;23). 
Adopting quality management requires change in practice, self-directed 
learning, and a favourable work environment (24). Several barriers to change 
have to be removed for successful management. It is essential that 
physiotherapists have the knowledge, skills and motivation needed to adapt 
practice, and practical and organisational conditions might also be required 
(21). Evaluation of quality improvement programmes is necessary in order to 
know whether implementation is progressing satisfactorily. Furthermore, 
evaluation contributes to understanding which elements facilitate 
implementation and which elements hinder implementation. Survey research 
conducted in the late 1990s revealed that the majority of the physiotherapists 
were aware of a quality policy, have a positive attitude towards the various 
aspects of the policy and intended to comply with national guidelines (25). 
Positive attitude alone, however, does not guarantee changes in practice. 
Research into actual changes in the quality of care is necessary as well, 
although more difficult. The first Dutch initiatives in this direction consisted of 
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surveys among physiotherapists, resulting in subjective outcomes. In these 
surveys, physiotherapists were asked in what percentage of patients they used 
a specific guideline (26). More recently, prospective cohort studies, based on 
more objective measures, have also provided information about guideline 
adherence (18;27). In ongoing projects, adherence to guidelines is evaluated 
by means of systematic computerized registration (28). A disadvantage of 
these cohort studies is that it is mostly those physiotherapists who are 
particularly interested in the guideline under review who participate in the 
study; this may well result in an overestimation of the guideline adherence. 
The question to what extent Dutch physiotherapists in general adhere to 
guidelines remained unanswered. Therefore, in the current thesis, guideline 
adherence was investigated in a cohort of physiotherapists who were not 
trained for the guideline, nor reminded of it. Consequently, compliant 
behaviour was not expected. Guideline adherence was studied in respect of 
patients with non-specific low back pain, as the corresponding guideline 
concerns the largest patient population seen by physiotherapists. 
Clinical guidelines are management instruments for structuring health 
care processes and for promoting the use of efficient and effective therapeutic 
interventions (29). One of the reasons for the interest in the development of 
clinical guidelines was the existence of wide variations between practice 
patterns and use of physiotherapy services (29). Greater understanding of the 
variations in practice patterns will increase the transparency of the quality of 
health care. Variations in clinical practice arise from numerous factors. In an 
‘ideal’ situation variation should occur only when there are differences in 
health status, i.e. ‘need’ factors. In practice, other factors, like the education 
of professionals and enabling resources, such as accessibility, will probably 
influence treatment processes as well. It is questionable whether variation 
caused by these factors is appropriate.  
Several investigations into factors associated with variation in clinical 
practice already have been made (27;30-39). It appeared that practice 
patterns are heterogeneous, even within a homogeneous patient population. 
The use of interventions is related to work experience (34;37), established 
practice and personal experience (38). Therapists’ attitudes and beliefs are 
also found to be associated with their clinical behaviour (30). Furthermore, 
patients’ and physiotherapists’ characteristics are found to be related to the 
number of treatment sessions (27;32;35;39). These studies did not distinguish 
between different sources of variation and much of the variation remained 
unexplained. Therefore, these studies did not fulfil the need for clarification 
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of variation in utilisation of physiotherapy. In the current thesis, the variance 
in the utilisation of physiotherapy was investigated by distinguishing different 
sources of variation. Furthermore, factors explaining variance were identified. 
Since patients with non-specific low back pain form the largest population in 
physiotherapy services the research questions were addressed in respect of 
this patient population.  
 
Transparency of changes over time 
Physiotherapists are working within a field of several, sometimes 
conflicting, forces from a number of parties, i.e. the Ministry of Health, 
Welfare and Sport, health care insurances, the professional organisation of 
physiotherapists and patients’ associations. By setting out policy the Ministry 
prescribes the amount of reimbursement permitted within the public insurance 
and quality management requirements. Health care insurers can make 
additional requirements concerning quality management or set out volume 
policy in order to gain more control over the quality and costs of 
physiotherapy. The KNGF is working on quality management as well, resulting, 
for example, in guideline development. Patients as care demanders have 
certain expectations and desires concerning their treatment which may 
conflict with the requirements of the other parties involved. It seems 
reasonable that in view of these forces, physiotherapy practice is changing 
over time. Monitoring physiotherapy practice gives insight into developments, 
such as shifts in the composition of the patient population, shifts in 
interventions or volume changes. 
When focusing on the largest patient population in physiotherapy 
practice, i.e. patients with non-specific low back pain, we see that in the 
1990s and early 2000s several developments in quality management and in 
government policy may have influenced physiotherapy practice. Firstly, in 
1996 a guideline for General Practitioners was introduced. A main 
recommendation in this guideline was to give patients the advice to stay active 
and to discourage bed rest. Furthermore, it was recommended not to refer 
patients with acute low back pain to physiotherapy (40). This may have led to 
shifts in the composition of the patient population as the number of patients 
with acute complaints may have decreased. Secondly, the physiotherapy 
guideline for the treatment of low back pain was published in 2001. This 
guideline also recommended treatment that consists of an active approach, 
including interventions such as ‘instruction and advice’ and ‘exercise therapy’ 
aimed at improving activities and participation. Furthermore, 
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recommendations were made to restrict the number of visits to one or two 
visits for patients with acute low back pain and a normal course of the 
condition, where there is a gradually increase in activities. The use of passive 
interventions was not advised in the physiotherapy guideline (41). This 
guideline may have altered physiotherapy practice, as interventions may have 
shifted or the number of treatment visits may have been lowered. Thirdly, 
restrictions in reimbursement by the Government may have lowered the 
number of treatment visits as well. In 1996, the insurance claim that people 
with public insurance - in those years about 66% of the Dutch population - 
could make for physiotherapy was restricted to nine treatment visits per 
referral (42). People with public insurance were able to obtain additional 
private insurance that covered them for more than nine visits. While public 
insurance was nationally regulated, private insurance was not. In the current 
decade additional policy measures were taken.  
In 2004, the claims for physiotherapy were further restricted. Only when 
suffering from a chronic condition, as specified on a list, people with public 
insurance were covered for nine treatment visits, starting at the tenth visit. 
Additional private insurance was necessary for the first nine visits and for all 
physiotherapy when patients were not suffering from a chronic condition. Only 
physiotherapy for children was covered by public insurance from the first visit. 
In 2006, the distinction between public and private health care insurance was 
abolished and the policy for former publicly insured people is now applied to 
the whole population. At the same time, physiotherapy became directly 
accessible. Before 2006, physiotherapy was only accessible after referral by a 
physician. Nowadays, pre-selection by physicians has less influence on the 
patient population in physiotherapy practices, which may have led to a shift in 
the composition as well. 
Although these changes probably have important implications in 
physiotherapy practice, evaluation is not a standard part of the policy. 
Nevertheless, information about changes in practice is important for 
maintaining up-to-date information on physiotherapy. For this reason, the 
current thesis investigated whether the developments in knowledge and health 
policy in the 1990s did indeed result in changes in the Dutch physiotherapy 
management of patients with low back pain.  
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Transparency from an international perspective 
Worldwide, physiotherapy is an essential part of health service delivery. 
It is one of the health care professions involved in the management of 
limitations in functioning - a universal concept involving many people (43;44). 
In 2001, about 18% of the Dutch population (aged 18 years or older) reported 
having at least some problems with mobility; 4% reported some or extreme 
problems with self-care and 15% with usual activities (45) Although these 
figures vary among countries, the percentage of people with limitations is 
quite large in other countries as well (46;47). The prevalence of limitations in 
functioning is high worldwide; nevertheless large differences exist between 
countries in the density of physiotherapists, the health systems, populations 
and cultures (48). Compared to our neighbouring countries, the Netherlands 
has a mean density of about 1,000 inhabitants per physiotherapist. For 
Belgium, Germany and the United Kingdom these numbers are 400, 1,000 and 
1,400, respectively (49-53). Variation in density, health systems, populations 
and cultures will reasonably lead to differences in treatment processes and 
outcomes. Well designed studies on cross national differences in patient 
populations, treatment processes and outcomes are, nevertheless, still lacking. 
Results from research in a particular country are commonly applied to other 
countries, despite knowledge about the validity of this kind of application. In 
the current thesis, comparisons of physiotherapy in three different countries 
were made in order to obtain insight into the comparability of the profession 
in various countries. 
 
 
Methods for improving transparency of care 
 
In order to increase transparency of care, descriptive studies are 
necessary. Typically, postal surveys were carried out among patients or 
therapists. The number of published surveys showed a sharp rise in recent 
decades (54). With progress in computerisation, alternatives to postal surveys 
became available. In former times, patient administration was kept on paper, 
but it is now increasingly kept in electronic records. There is a growing 
recognition of the importance of health information technology. Electronic 
medical records can improve clinical and administrative reporting capabilities, 
operational efficiency, communication among health care professionals, data 
accuracy, and the capability to support clinical research (55). Where surveys 
were often based on estimations, such as an estimation of the mean number of 
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treatment visits per patient, electronic medical records (EMRs) can give the 
actual number. The first publications on EMRs in physiotherapy were published 
in 1990. In 2004, 73% of the Dutch physiotherapists working in outpatient 
practice used computerised patient administration and 66% used computerised 
financial administration (56). Compared to written records, EMRs are more 
easily accessible. And by aggregating and merging elements from several EMRs 
from several practices, EMRs can easily be used for health services research, 
particularly when standardised data-elements are included. Such a collection 
of aggregated data from EMRs can be called a clinical database. These clinical 
databases can be used for improving transparency of care. However, so far it is 
unknown how many clinical databases exist worldwide. For this reason, in the 
current thesis, clinical databases in North America, Australia, Israel and 
Western Europe were identified. Their characteristics are also described. 
 
 
Aim and outline of the thesis 
 
In the Netherlands the need for transparency of care has resulted in the 
establishment of a national database. In 2001, a national clinical database on 
physiotherapy, Cesar or Mensendieck exercise therapy, and (since 2006) 
dietetics, was established: the National Information Service for Allied Health 
Care (LiPZ). This database was set up because of the growing need for 
continuous information on the care provided by these health care providers. 
LiPZ is an important clinical database in the Netherlands and is aimed at a 
continuous supply of health care related information from these professions. 
LiPZ is executed by NIVEL, the Netherlands Institute for Health Services 
Research. Until 2004 LiPZ was financially supported by the Dutch Health Care 
Insurance Board (CvZ). Since then it is funded by the Dutch Ministry of Health, 
Welfare and Sport. More information on LiPZ is provided in Chapter 2. 
In the current thesis, the information in this database is used for 
increasing the transparency of process and outcome, specifically transparency 
of quality, transparency of changes over time and transparency from an 
international perspective, within physiotherapy care. As outlined above, the 
questions addressed in this thesis concerning the following issues are: 
18 
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Transparency of quality: 
- To what extent do physiotherapists adhere to the recommendations in the 
Dutch clinical guideline regarding the treatment of patients with non-
specific low back pain? 
- Which characteristics of patients, therapists and practices are associated 
with variation in the utilisation of physiotherapy by patients with non-
specific low back pain? 
Transparency of changes over time: 
- Are developments in knowledge and health policy since the 1990s associated 
with changes in the Dutch physiotherapy management of patients with low 
back pain? 
Transparency of outcome: 
- What is the agreement between patients with neck, back or shoulder pain 
and physiotherapists and exercise therapists about the outcome of care and 
which therapist-based outcome measure agrees most with patient-based 
outcome measures? 
Transparency from an international perspective: 
- Which physiotherapy clinical databases exist worldwide and what are the 
basic aspects, data set, outputs, management and data quality of these 
databases? 
- What are the patient demographic characteristics, treatment procedures 
conducted and relationships between demographic characteristics and the 
number of visits regarding physiotherapy in the United States, Israel and the 
Netherlands? 
 
The majority of the research questions were answered via the National 
Information Service for Allied Health Care. Chapter 2 describes the methods of 
this database. Chapter 3 gives a description of the process of physiotherapy 
care for patients with non-specific low back pain, it explores to what extent 
the physiotherapy treatment complied with the Dutch clinical guideline; and it 
gives insight into the variation in guideline adherence among therapists. 
Chapter 4 focuses on the distribution of the variance in the number of 
physiotherapy treatment sessions for non-specific low back pain among 
patients, therapists and practices. This chapter determines the factors that 
explain this variation. Chapter 5 examines whether the demographic 
characteristics of patients with non-specific low back pain have changed 
between 1989 and 2002. Furthermore, it is investigated whether treatment 
processes have changed. Chapter 6 examines to what extent physiotherapists 
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and exercise therapists agree with their patients about the outcome of care. 
Furthermore, it investigates which therapist-based outcome measure agrees 
best with patient-based outcome measures. Chapter 7 gives an overview of 
identified physiotherapy clinical databases, their basic aspects, data sets, 
outputs, management, and data quality. In Chapter 8, introductory 
comparisons of patient characteristics and treatment process characteristics in 
outpatient physiotherapy practices in the Netherlands, Israel and the United 
States are made. Lastly, in Chapter 9, the findings of this thesis are discussed. 
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Introduction 
 
The National Information Service for Allied Health Care (LiPZ) is a Dutch 
national representative network of about 40 physiotherapy practices, some 40 
practices for Cesar or Mensendieck exercise therapy and approximately 20 
dietetics practices. Participants register health care related data in their 
electronic medical record system. Specially developed software then extracts 
relevant data from the records. This chapter describes the methods for the 
establishment and maintenance of LiPZ, its organisation and achievements. 
The motive for the network, methods, data collection, participants, quality 
control and achievements are discussed. As this thesis is concerned with 
physiotherapy, the other professions included in LiPZ will not be discussed. 
 
 
Motive and aim 
 
At the end of the 1990s there was a growing need for health care related 
information on the allied health care professions. Available data were not 
sufficient, as they were either out of date, did not relate to the content of 
care, were not representative for the Netherlands or were not publicly 
available. A pilot study revealed that a continuous supply of health care 
related information was needed for improving quality of health care and 
answering policy-related questions. A national network of sentinel stations was 
recommended. Furthermore, a phased introduction, and the involvement of 
the professional organisations was proposed (1). In 1998, the professional 
organisation of physiotherapists and the Minister of Health, Welfare and Sport 
agreed that such a network was necessary (2). Subsequently, NIVEL was asked 
to set up the network for physiotherapists working in outpatient care. This 
profession accounted for the largest proportion of the costs in allied health 
care, was largely computerised and was able to reimburse visits without 
interference from other parties. Consequently, LiPZ was set up in 2001 for 
physiotherapy.  
The goal of LiPZ is to provide a continuous supply of health care related 
information on physiotherapists, Cesar and Mensendieck therapists, and since 
2006 also on dieticians. The collected information is relevant for individual 
professionals, professional organisations, health insurers and the government. 
A national information service increases the transparency of health care; 
professionals can compare their own practice with that of others; professional 
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organisations, health insurers and the government can use the information for 
evaluating policy measures and for determining policy in the coming years. 
 
 
Methods 
 
LiPZ data collection is based on computerised registration of health care 
related information. As the project required long-term commitment from 
therapists, participation is made as easy as possible. Therefore, variables that 
needed to be collected were fitted into routine patient administration where 
possible, and data collection has been kept as compact as possible. Dutch 
physiotherapists working in outpatient care generally use a software 
programme to record their patients and treatments, as well as for 
reimbursement. Routinely recorded data include all data needed for 
reimbursement. These reimbursement data are standardised by Vektis, an 
organisation aimed at improving exchanges of data between health care 
professionals and insurers (3). Standardised Vektis data include demographics, 
such as age and gender, data concerning the disorder, e.g. is it a chronic 
condition for which special health care insurance applies, dates of treatment 
visits and the treatment situation (for example a regular visit, a home visit or 
inpatient care). As recommended in the pilot study, the project was set up in 
phases. In the first phase, which started in 2001, only routinely recorded 
Vektis-data were filtered out of the software. Software specially developed for 
LiPZ made this filtering possible without disclosing any privacy-protected data. 
Filtered data were saved as text files, and participating therapists were asked 
to send such a file to NIVEL on a monthly basis. They could do this by e-mail, 
or by post with the text file saved on a floppy disk. In addition to this 
electronic registration, the reason for referral - as indicated in writing by the 
referring physician - and the treatment goals were recorded on paper at 
intake. In this first phase, the collected data were restricted to publicly 
insured patients, as for these patients computerised reimbursement was 
compulsory.  
In the second phase, which started in mid-2002, the data collection was 
expanded to all patients, and several data elements were added to the 
software. Those additional data elements had to be completed specially for 
LiPZ, some of them at intake, others at episode closure. The reason for 
referral and the treatment goals, until then registered on paper, were also 
included in the software programme. This resulted in a completely electronic 
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based registration network with information on the patient, referral, 
complaint, treatment process and evaluation. Due to changes in the 
physiotherapy profession and needs of the organisations involved, minor 
modifications were made to the software during 2002-2006. Since 2008, data 
are no longer delivered by email or by post, rather by uploading text files on a 
secured website. After quality control (see elsewhere in this chapter), data are 
entered in the database. Nowadays, the database includes information on over 
80,000 patients. In the period 2001-2006 the LiPZ software was included in two 
existing software programmes, which were the ones most often used by 
physiotherapists: Intramed and Raam. In 2006, a third provider, WinMens, 
added the LiPZ software as well.  
 
Organisation 
LiPZ is executed by NIVEL, the Netherlands Institute for Health Services 
Research. Until 2004 LiPZ was financially supported by the Dutch Health Care 
Insurance Board (CvZ). Since 2004 it is funded by the Dutch Ministry of Health, 
Welfare and Sport. The project organisation at NIVEL consists of several 
components. LiPZ is co-ordinated by a project leader. Employees at the LiPZ 
Helpdesk support participating therapists with data registration and export 
problems. Furthermore, they co-ordinate the recruitment of new participants, 
part of the data quality control, and the testing of LiPZ software. Research 
assistants take care of coding the text on the referral letter into codes of the 
International Classification of Primary Care. Database managers are 
responsible for the structure and maintenance of the database and for data 
quality control. Lastly, researchers are responsible for data quality control, 
analyses and reporting.  
A steering committee has been established in order to assist the NIVEL in 
executing the project. Current members of the committee are representatives 
of the Royal Dutch Society for Physical Therapy (KNGF), the Vereniging van 
Oefentherapeuten Cesar en Mensendieck (VvOCM) [Cesar and Mensendieck 
therapists’ association], the Nederlandse Vereniging van Diëtisten (NVD) 
[Dietists’ association] and Zorgverzekeraars Nederland (ZN) [Health insurers’ 
association]. A representative of the Dutch Health Care Insurance Board is 
advisor to the committee. The main task of the steering committee is advising 
NIVEL about the progress and performance of the project, research questions, 
expansion of the data collection, and decisions on data requests from third 
parties. 
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Data collection 
 
Overview 
Table 2.1 provides an overview of the computerised data collection for 
physiotherapy in LiPZ. Data that are collected in the first phase as well as in 
the second phase are similar and therefore comparable. In the second phase 
the data have been expanded to include new variables as well as data on 
patients with private insurance and without health care insurance. In order to 
collect data concerning the characteristics of the practices and therapists, 
postal questionnaires are sent out regularly to the participants. These 
questionnaires include questions on practice size, therapists’ specialisation 
and number of working hours. 
 
Classification systems 
LiPZ uses a number of classification systems. These are the International 
Classification of Primary Care (ICPC) (5), the International Classification of 
Functioning, Disability and Health (ICF) (8) and the Dutch Classification of 
Interventions in Allied Health Care (Classificatie Verrichtingen Paramedische 
Beroepen (CVPB)) (9).  
In LiPZ, the ICPC (5) is used to classify the reasons for referrals to 
physiotherapy as made by general practitioners or other referring 
professionals. In LiPZ, the verbatim text of the referral is coded by research 
assistants at NIVEL. Interrater-reliability in LiPZ was tested in 2004 and showed 
80% agreement. Since 2006, supplied texts are compared with all texts in the 
database. When a similar text is found, the supplied text is automatically 
coded with the corresponding code in the database. When part of the text is 
comparable, the text is automatically coded but needs approval by the 
research assistant before being entered in the database. When no similar texts 
are found, research assistants code the text manually. 
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Table 2.1: Overview of data collection LiPZ – physiotherapy 
 
  Phase 1 Phase 2 
Patient    
Gender Patient’s gender X X 
Age Patient’s date of birth X X 
Health care insurance 2002-2005: classification as public or private health 
care insurance 
2006-now: name of health insurer  
 X 
Education Highest level of education completed  X 
Urbanisation level Urbanisation level of the patient’s home address 
according to the definition of Statistics Netherlands 
(4) 
X X 
Referral    
Specialisation of 
referring physician 
According to the definitions of Vektis  X 
Reason for referral/ 
intake 
The text in the letter from the referring physician. 
This text is coded according to the International 
Classification of Primary Care (5) by research 
assistants at NIVEL. 
X X 
Access to 
physiotherapy 
Did the patient come by referral or by direct access? X 
(since 2006) 
Chronic complaint Indication whether the complaint appears on the list 
of chronic conditions (6). 
X X 
Complaint    
Acuteness of 
complaint 
The duration of the complaint at intake.  X 
Recurrent complaint Indication whether the symptoms appeared after a 
symptom-free episode of at least four weeks and at 
most two years. 
 X 
Previous allied health 
care 
Indication whether the patients had physiotherapy 
or exercise therapy for the same or other conditions 
in the last two years. 
 X 
Treatment process   
Treatment goals Specified list of treatment goals based on the 
International Classification of Functioning, Disability 
and Health (7). Therapists have the option of 
choosing one main goal at the level of functions (out 
of 24); one main goal at the level of activities (out 
of 11); and one minor goal at both levels. 
X X 
Date of treatment 
visit 
Used for calculating the total number of visits and 
for treatment duration, i.e. time between the first 
treatment visit and the last treatment visit. 
X X 
Treatment situation According to the definitions of Vektis. For example: 
regular visit, home visit. 
X X 
Interventions Specified list of interventions based on Dutch 
classification. Option to choose at most three 
interventions (out of 25) applied in at least 50% of 
the treatment visits. 
 X 
Evaluation    
Reason for ending 
treatment 
According to the definitions of Vektis (6).   X 
Outcome Indication to what extent the treatment goals have 
been met according to the physiotherapist.  
 X 
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In LiPZ, the ICF is used to classify the treatment goals. The aim of the 
ICF classification is to provide a unified and standard language and framework 
for the description of health and health-related states. It defines components 
of health and some health-related components of well-being (such as 
education and labour). The domains can, therefore, be seen as health domains 
and health-related domains. These domains are described from the perspective 
of the body, the individual and society in two basic lists: 1) body functions and 
structures; and 2) activities and participation (8). For LiPZ, ICF codes relevant 
for physiotherapy treatment were included in the list of treatment goals. This 
list was validated by physiotherapists and by representatives of the 
professional organisation.  
The Dutch Classification of Interventions in Allied Health Care is used for 
classifying the interventions that are used during an episode of care. This 
classification is executed by the Dutch Institute of Allied Health Care 
(Nederlands Paramedisch Instituut (NPI)). The aim of the classification is to 
improve the information exchange between allied health care professionals 
and individuals or organisations outside these professions (9). At the end of the 
episode of care, LiPZ therapists are asked to name at most three interventions 
that were applied in at least 50% of the treatment visits. 
 
Structure of data collection and algorithms 
The data structure in LiPZ comprises several levels (Figure 2.1). Data are 
collected at the level of a treatment visit. One or more visits are clustered 
within one episode of care. Several episodes of care can be clustered within 
one patient. In order to distinguish these different levels in the database, 
several key variables are included. Patients are identified by a number that is 
unique within the relevant practice (patient identifier). Episodes of care can 
be identified by combining the patient identifier with the date of intake. On 
the basis of the patient identifier and the intake date, treatment visits can be 
assigned to the correct episode of care. Practice and therapist identifiers are 
included in the database for distinguishing practices and therapists. 
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Figure 2.1: Example of data structure in LiPZ, with the identifiers in brackets 
 
 
 
Practice 1 
(practice identifier) 
Therapist 1 
(therapist identifier) 
Therapist 2 
(therapist identifier) 
Patient 1 
(patient identifier) 
Episode of care 1 
(patient identifier and intake date) 
Episode of care 2 
(patient identifier and intake date) 
Patient 2 
(patient identifier) 
Visit 1 
(patient identifier, intake date, date of visit) 
Visit 2 
(patient identifier, intake date, date of visit) 
 
The LiPZ registration depends partly on reimbursement data. In some 
instances this influences the data registration. Firstly, at the end of a 
treatment episode, the therapists are asked to actually close the episode in 
the software. However, they do not always wish to do this, because 
reimbursement is provided per referral. Closing prevents the possibility of 
claiming reimbursement for an additional visit within the same episode, for 
example when complaints re-occur. As estimates of treatment duration need 
criteria for closure of treatment episodes, an algorithm was created. 
Treatment episodes were defined as closed when: 1) a reason for closing 
treatment was entered or 2) the period between the last treatment visit within 
one episode of care and the last treatment visit supplied by the practice 
concerned is longer than two months. Secondly, when treatment episodes need 
to be continued in a new calendar year, some health care insurers need a new 
referral for reimbursement. When this is the case, treatment episodes are 
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administratively divided in two. For research purposes these parts have to be 
merged again. An algorithm was created for this purpose. Two parts are 
merged when all of the following criteria are met: the profession of the 
referring clinician is the same in both episodes, the reason for referral remains 
the same, the period between the last visit of the old episode and the first 
visit of the new episode is less than 42 days and the answer on the question 
concerning recurrent complaints has not changed. 
 
 
Participants 
 
Sampling 
In 2000, physiotherapists were invited to participate in the registration 
network. The selection of practices was based on practice size and region. The 
therapists invited to take part consisted of a sample of all physiotherapists 
working in outpatient care as listed in a national database (10). The target was 
a registration network of 40 practices in outpatient care delivering general 
physiotherapy, i.e. non-specialised physiotherapy. On the basis of a power 
calculation it was estimated that 40 practices supply sufficient data to detect 
a difference of two treatment visits between two different clusters of patients 
with a proportion of at least 3.5% of the total patient population with 90% 
statistical power and a 5% significance level. The inclusion criteria for 
therapists in order to participate are: 
- Working as a general physiotherapist. 
- Electronic patient administration, using the software programme Intramed or 
RAAM, or Winmens since 2006. 
Therapists are excluded when: 
- They spend over 50% of their working hours as specialised physiotherapist 
(for example physiotherapists in sports or paediatrics or manual therapists). 
The response to the first sample was 41.2% (174 out of 422 practices). Of 
these, therapists in 76 practices expressed an interest in participating and 35 
were found to be eligible. Frequently mentioned reasons for not participating 
were ‘not enough time’ and ‘personal reasons’. Over time, some therapists 
have stopped participating. When dropouts occurred, new practices were 
recruited from samples - stratified by region and practice size - of all 
therapists listed in the national database, and through notes in journals or 
postings on the websites of the software suppliers. Since 2001, 126 
physiotherapists working in 51 practices have participated in the network. 
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Figure 2.2 provides an overview of the duration of inclusion in LiPZ of the 
participating physiotherapy practices. 
 
 
Figure 2.2: Overview of the duration of participation in LiPZ for the 
physiotherapy practices 
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Incentives 
Participants are offered some financial remuneration, including a fixed 
amount per participated month and a fluctuating amount depending on the 
number of treatment visits for which data were delivered. Furthermore, 
participants receive benchmark data on an annual basis and they receive 
accreditation points which can be used for registration in the professional 
register held by the Royal Dutch Society for Physical Therapy (KNGF). Despite 
these incentives, a postal survey among the participants revealed that the 
most important reason for participating in LiPZ is a desire to contribute to 
further professionalisation of the occupation. 
 
Representativeness 
LiPZ aims to provide a supply of health care related information from 
general physiotherapists. Therefore, therapists who spend over 50% of their 
time working as a specialised therapist, such as a manual therapist, or a 
physiotherapist in sports or paediatrics, are excluded. This implies that the 
network can only be representative for patients treated by general 
physiotherapists. For specific patient categories, like children or athletes, the 
network is not representative. 
As the aim of LiPZ is to provide transparency of care on a national level, 
it is important that the network be representative of Dutch practices, 
therapists and patients. In order to evaluate representativeness, comparisons 
were made between LiPZ practices and LiPZ therapists on the one hand and, 
on the other hand, the national database of all physiotherapists - general as 
well as specialised therapists - and practices in the Netherlands. Furthermore, 
the patient population of LiPZ was compared to data from the Netherlands 
Information Network of General Practice (LINH) regarding patients referred by 
general practitioners to physiotherapists; it was compared to data from 
Statistics Netherlands (CBS) on the use of physiotherapy by the Dutch 
population. Figure 2.3 shows the geographical distribution of the 
physiotherapists participating in LiPZ in 2006. 
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Figure 2.3: Location of the physiotherapists participating in LiPZ in 2006 and 
the geographical distribution of all Dutch physiotherapists with 
regard to the number of inhabitants 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The LiPZ physiotherapy practices differ from Dutch physiotherapy 
practices in general with regard to practice size, as LiPZ has relatively more 
practices with three or more therapists (Table 2.2). This difference is not 
statistically significant, probably due to the low number of practices in LiPZ. 
Multilevel regression analyses in the total patient population revealed that, 
when controlling for their age and gender, patients in group practices are 
treated with more treatment visits than patients in single-handed practices (p 
= 0.006). However, an in-depth study in patients with low back pain showed no 
association between the number of treatment visits and practice size. Thus, it 
is not expected that the differences in practice size have major influence on 
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the results from the network. No differences were found concerning the level 
of urbanisation and distribution throughout the Netherlands.  
 
 
Table 2.2: Characteristics of LiPZ physiotherapy practices versus all Dutch 
physiotherapy practices in 2006 
 
 LiPZ  Netherlands (11)   
 n = 39 % n=4,811 %  P 
Number of therapists per practice        
1 10 25.6 1,743 36.2  0.070 
2 4 10.3 1,004 20.9   
3 10 25.6 644 13.4   
4 5 12.8 476 9.9   
5 or more 10 25.6 944 19.6   
    
Number of practices per region    
North 3 7.7 406 8.5  0.989 
East 8 20.5 961 20.0   
South 9 23.1 1,015 21.2   
West 19 48.7 2,416 50.4   
    
Urbanisation level    
Very high 9 23.1 918 19.1  0.857 
High 10 25.6 1,307 27.2   
Moderate 10 25.6 1,011 21.1   
Low 6 15.4 979 20.4   
Very low 4 10.3 583 12.2   
 
 
LiPZ physiotherapists do not differ from the general Dutch 
physiotherapist population with regard to age, working hours per week or year 
of graduation (Table 2.3). Males are overrepresented in LiPZ. Multilevel 
regression analyses in the total patient population, controlling for patient’s 
age and gender, revealed that therapists’ gender and the number of treatment 
sessions are not associated (p = 0,749). Thus, it is not expected that 
differences in therapists’ age would have an influence on the results of the 
network either. 
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Table 2.3: Characteristics of LiPZ physiotherapists versus all Dutch 
physiotherapists in 2006 
 
 LiPZ Netherlands (11)   
 N = 84 % N=13,468 %  P 
Gender       
Male 50 60.2 6,670 49.5  0.052 
    
Age    
< 26 years 6 8.2 746 5.5  0.245 
26-35 years 8 11.0 2,723 20.2   
36-45 years 22 30.1 4,279 31.8   
46-55 years 28 38.4 4,487 33.3   
> 55 years 9 12.3 1,233 9.2   
    
Direct patient related working hours    
0-20 hours 26 31.0 2,922 31.5  0.940 
21-40 hours 47 56.0 5,040 54.3   
> 40 hours 11 13.1 1,320 14.2   
    
Year of graduation    
Before 1970 2 2.7 906 7.6  0.512 
1970-1979 26 35.6 3,490 29.3   
1980-1989 28 38.4 4,616 38.8   
1990-1999 13 17.8 2,226 18.7   
2000 or later 4 5.5 656 5.5   
 
 
LiPZ patients referred by general practitioners differ from the patients 
in general practice referred to physiotherapy (according to LINH-data) with 
regard to their age (Table 2.4). Also, when data from LiPZ are compared to 
data from Statistics Netherlands, LiPZ-patients differ with regard to their age 
(Table 2.5). The differences between LiPZ and LINH are probably caused by 
the exclusion of specialised physiotherapists in LiPZ, especially 
physiotherapists in paediatrics. This exclusion also explains part of the 
differences between LiPZ and CBS. But here also differences in data collection 
will have influenced the results. The CBS figures are based on postal 
questionnaires to a sample of Dutch inhabitants regarding physiotherapy 
consultations in the past year.  
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Table 2.4: Characteristics of LiPZ patients in 2004 (referred by a general 
practitioner) versus patients in general practice referred to 
physiotherapy (LINH) 
 
 LiPZ LINH (12)  
 N=11,232 N=16,165 P 
Gender     
Male 40.7 40.2 0.35 
   
Age   
0-14 years 2.6 4.8 <0.001 
15-24 years 8.2 8.6  
25-44 years 34.6 33.3  
45-64 years 35.9 35.8  
65-74 years 10.1 9.9  
75 years and older 8.7 7.7  
 
 
Table 2.5: Characteristics of LiPZ patients in 2006 versus data from Statistics 
Netherlands (CBS) on the utilisation of physiotherapy 
 
 LiPZ CBS (13)  
 N=17,524 N=2,874,521 P 
Gender     
Male 41.2 40.6 0.12 
   
Age   
0-19 years 7.0 9.5 <0.001 
20-44 years 35.4 26.5  
45-64 years 35.9 44.6  
65 years and older 21.8 19.5  
 
 
Where possible, LiPZ-data are also compared with data from the Dutch 
Health Care Insurance Board (which receives aggregated data from the health 
care insurers) and data from Vektis. In 2005, the Dutch Health Care Insurance 
Board as well as NIVEL analysed the differences in the volume of physiotherapy 
insurance claims within public health care insurance. The differences found by 
the Dutch Health Care Insurance Board fitted within the 95% confidence 
intervals found in LiPZ (not published). In 2007, Vektis published a report on 
the use of direct access in the Netherlands. Although the Vektis results seemed 
different from LiPZ results, the differences were entirely explicable on the 
grounds of variation registration methods and in definitions (14). 
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In conclusion, the representativeness of the LiPZ-network is sufficient 
for patients treated by general physiotherapists. The results of the network 
were similar to national data from the Dutch Health Care Insurance Board and 
Vektis. Although practice characteristics differ with regard to their practice 
size, and therapists’ characteristics differ with regard to their gender, it is not 
expected that this will have much influence on the results. 
 
 
Quality control 
 
Quality control before software filtering 
Every new participant receives personal instruction about the use of the 
LiPZ software. Furthermore, they receive a manual which includes an overview 
of the data collection, coding rules and a description of the software. This 
manual can be used as reference book. Additionally, NIVEL provides a helpdesk 
which can be contacted in case of questions or problems. 
 
Quality control of the filtered data 
For data supply on a monthly basis, every file that is sent to NIVEL 
includes data for three months: last month and the two preceding months. 
When data are supplied less frequently, the period of data inclusion for the 
text file will even be longer, as all data from two months before the previous 
data supply are included. This means that all information is sent to NIVEL 
three times, resulting in a minimal risk of periods with missing data. At several 
intervals, data are checked for quality. Firstly, standardised data control takes 
place monthly, when data are delivered to NIVEL before being entered in the 
database. This control includes checks on incorrect or incomplete data. In the 
case of incorrect or incomplete data, feedback is given to the practice 
concerned. Practices are asked to adjust the data, and in the subsequent 
monthly data supply the accurate data are delivered. Secondly, data are 
checked when they are entered in the database. This check includes 
controlling for double values within one variable and for double referrals 
within one episode of care. Furthermore, the completeness of the data is 
investigated by exploring the consistency of the number of treatment visits per 
month. Again feedback is given to the practices if errors are found. 
Table 2.6 provides an overview of the percentage of patients for whom 
data are missing. With the exception of data concerning the reason for ending 
treatment, missing data in the variables that are required for reimbursement 
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are rare. The missing data concerning the reason for ending treatment are due 
to a delay in administration. Therapists are asked to complete this field when 
the treatment episode of a patient is ended. The actual end of a treatment is 
not always clear. Therapists and patients, for example, agree to stop therapy, 
but to re-open the episode in case complaints re-occur. In those situations, 
therapists will wait a few months before ending the episode in the software. 
When this period exceeds three months, the actual reason for ending is not 
registered in LIPZ. The percentage of patients with missing data in the data 
that have to be completed especially for LiPZ is clearly higher than in the data 
required for reimbursement, with the highest numbers of missing data 
regarding interventions and outcomes. As those variables are completed when 
treatment episodes are ended, data control is more difficult in those variables. 
 
 
Table 2.6: Overview of percentage of patients with missing data in 2003-2006 
 
 2003 2004 2005 2006 
Required for reimbursement     
Gender 0.0 0.0 0.0 0.0 
Age 0.7 0.1 0.2 0.0 
Health care insurance* 17.9 5.7 0.3 0.5 
Urbanisation level 0.7 0.1 0.2 0.0 
Specialisation of referring physician 0.1 0.0 0.0 0.0 
Chronic complaint 0.0 0.0 0.0 0.0 
Date of treatment visit 0.0 0.0 0.0 0.0 
Treatment situation 0.0 0.0 0.0 0.0 
Reason for ending treatment 38.5 40.5 44.3 47.5 
     
Additional for LiPZ     
Education 16.3 10.4 10.9 14.0 
Reason for referral/ intake 10.1 12.0 9.6 11.7 
Access to physiotherapy - - - 14.5 
Acuteness complaint 8.0 10.1 11.4 10.9 
Recurrent complaint 8.2 10.2 11.5 11.6 
Previous allied health care 8.7 10.7 12.2 15.7 
Treatment goals 8.2 10.6 12.2 14.1 
Interventions 21.5 19.0 22.3 24.0 
Outcome 40.9 42.6 47.2 51.1 
 
* Since mid-2004, data on health care insurance are extracted from a required field in the 
software. 
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Achievements 
 
On a regular basis, reports including basic information, for example 
annual figures on the characteristics of the patients or diagnoses, are 
published. Furthermore, in-depth analyses are conducted frequently. Examples 
of these in-depth analyses are given in later chapters of this thesis. All 
publications are listed in box 2.1. This box also includes reports from third 
parties who used LiPZ-data. 
 
 
Box 2.1: Publications on physiotherapy based on data from LiPZ 
 
Annual reports 
Wimmers R, Swinkels I, Visser I, Bakker de D, Ende van den E. Jaarboek LiPZ 2001. Deel 1 
Beroepsgroep fysiotherapie. Utrecht: NIVEL, 2002. 
Wimmers R, Swinkels I, Konink de M, Bakker de D, Ende van den E. Jaarboek LiPZ 2002. Deel 
1: Beroepsgroep fysiotherapie. Utrecht: NIVEL, 2003. 
Swinkels ICS, Leemrijse C, de Bakker D. Jaarboek LiPZ 2004. Deel 1: Beroepsgroep 
fysiotherapie. Utrecht: NIVEL, 2006. 
Swinkels ICS, Leemrijse C, de Bakker D. Jaarcijfers 2005 Fysiotherapie. Landelijke 
Informatievoorziening Paramedische Zorg. www.nivel.nl/lipz. Utrecht: NIVEL, 2006. 
Swinkels ICS, Leemrijse C, de Bakker D. Trendcijfers 2001-2005 Fysiotherapie. Landelijke 
Informatievoorziening Paramedische Zorg. www.nivel.nl/lipz. Utrecht: NIVEL, 2006. 
Swinkels ICS, Leemrijse C, de Bakker D. Veenhof C. Jaarcijfers 2006 Fysiotherapie. Landelijke 
Informatievoorziening Paramedische Zorg. www.nivel.nl/lipz. Utrecht: NIVEL, 2007. 
Swinkels ICS, Leemrijse C, de Bakker D. Veenhof C. Trendcijfers 2003-2006 Fysiotherapie. 
Landelijke Informatievoorziening Paramedische Zorg. www.nivel.nl/lipz. Utrecht: NIVEL, 
2007. 
 
In-depth studies 
Bakker D. De vergelijking met resultaten uitgebracht door Vektis (juni 2007). Factsheet 
Landelijke Informatievoorziening Paramedische Zorg. Utrecht: NIVEL, 2007. 
Groenendijk JJ, Swinkels ICS, de Bakker D, Dekker J, van den Ende CHM. Physical therapy 
management of low back pain has changed. Health Policy 2007; 80(3):492-499. 
Hooijman WMP, Swinkels ICS, Leemrijse C, Elvers JWH. Rubriek 'Feiten en cijfers over 
fysiotherapie'. Kinderen verwezen naar de algemeen fysiotherapeut, oefentherapeut Cesar 
en oefentherapeut Mensendieck. Nederlands Tijdschrift voor Fysiotherapie 2007; 
117(2):67. 
Leemrijse C, Swinkels ICS, de Bakker D. Meerderheid van de Nederlanders is bekend met 
directe toegang fysiotherapie. Utrecht: NIVEL, 2007. 
Leemrijse CJ, Swinkels ICS, Veenhof C. Direct access to physical therapy in the Netherlands: 
results from the first year in community-based physical therapy. Physical Therapy 2008; 
88(8):936-946. 
Leemrijse CJ, Swinkels ICS, Pisters MF, de Bakker D, Veenhof C. Directe toegang 
fysiotherapie: de keus is aan de patiënt. Nederlands Tijdschrift voor Fysiotherapie 2008; 
118(3):62-67.  
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Box 2.1: Continued 
 
Pisters MF, Leemrijse C. Het gebruik van aanbevolen meetinstrumenten in de fysiotherapie-
praktijk. Weten is nog geen meten! Nederlands Tijdschrift voor Fysiotherapie 2007; 
117(5): 176-181 
Swinkels ICS, van den Ende CHM. Daling vraag naar fysiotherapie. Factsheet Landelijke 
Informatievoorziening Paramedische Zorg. Utrecht: NIVEL, 2004. 
Swinkels ICS, van Sonsbeeck D, de Bakker D. Veranderingen in de vraag naar fysiotherapie en 
oefentherapie in 2004. Beweegreden 2004; 1(3): 10-11. 
Swinkels I, de Bakker D. Meer fysiotherapeutische zorg voor chronische patiënt in 2004. 
Factsheet Landelijke Informatievoorziening Paramedische Zorg. Utrecht: NIVEL, 2005. 
Swinkels I, van Sonsbeeck D, de Bakker D. Daling in de vraag naar fysiotherapie en 
oefentherapie in het jaar 2004. Factsheet Landelijke Informatievoorziening Paramedische 
Zorg. www.nivel.nl: NIVEL, 2005. 
Swinkels I. Oefentherapie Cesar, oefentherapie Mensendieck en fysiotherapie: de patiënten-
populaties vergeleken. Beweegreden 2005; 2(1): 4-5. 
Swinkels ICS. 'Feiten en cijfers over fysiotherapie': fysiotherapeuten versus 
oefentherapeuten: behandelen ze dezelfde groep patiënten? Nederlands Tijdschrift voor 
Fysiotherapie 2005; 115(1): 20-24. 
Swinkels ICS. 'Feiten en cijfers over fysiotherapie': de behandelfrequentie in de 
fysiotherapiepraktijk. Nederlands Tijdschrift voor Fysiotherapie 2005; 115(2): 52. 
Swinkels ICS, Leemrijse C. De mogelijkheden van het LiPZ-netwerk. Stimulus, 2006; 25(1): 5-
15. 
Swinkels ICS, van den Ende CHM, van den Bosch W, Dekker J, Wimmers RH. Physiotherapy 
management of low back pain: does practice match the Dutch guidelines? Australian 
Journal of Physiotherapy 2005; 51(1): 35-41. 
Swinkels ICS, van den Ende CHM, van den Bosch WJH, Dekker J, Wimmers RH. Behandelen 
fysiotherapeuten lage-rugklachten conform de KNGF-richtlijn 'Lage-rugpijn'? Nederlands 
Tijdschrift voor Fysiotherapie 2005; 115(3): 57-61. 
Swinkels ICS, Wimmers RH, Groenewegen PP, van den Bosch WJH, van den Ende CHM. What 
factors explains the number of physical therapy treatment sessions in patients referred 
with low back pain: a multilevel analysis. BMC Health Services Research 2005; 5: 74. 
Swinkels ICS, Leemrijse C. Directe toegang fysiotherapie populair. Gevolgen directe toegang 
voor de patiëntenpopulatie van de fysiotherapeut. Fysiopraxis 2006; 15(11): 24-29. 
Swinkels ICS, Leemrijse C, de Bakker D. Bijna een kwart van de patiënten gaat rechtstreeks 
naar de fysiotherapeut. Factsheet Landelijke Informatievoorziening Paramedische Zorg. 
Utrecht: NIVEL, 2006. 
Swinkels ICS, Leemrijse C, de Bakker D. Behandelingen fysiotherapie gestabiliseerd: veel 
oefentherapeuten C/M blijven in de min. Beweegreden 2006; 2(2): 14-15. 
Swinkels ICS, Leemrijse C, de Bakker D. Behandelingen fysiotherapie gestabiliseerd: veel 
oefentherapeuten C/M blijven in de min. Factsheet Landelijke Informatievoorziening 
Paramedische Zorg. Utrecht: NIVEL, 2006.  
Swinkels ICS, Leemrijse C, Veenhof C, de Bakker D. Access to physiotherapy after Dutch 
reimbursement changes in the period 2004-2005. European Journal of Public Health 2006; 
16(suppl 1): 177. 
Swinkels ICS, van Sonsbeeck DD, de Bakker D, Leemrijse C. Oefentherapeut Cesar of 
Mensendieck behandelt relatief meer patiënten met hyperventilatie, spanningshoofdpijn 
of surmenage dan de reguliere fysiotherapeut. Beweegreden, 2006; 2(9): 12-15. 
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Box 2.1: Continued 
 
Swinkels ICS, Leemrijse C, Veenhof C. 'Feiten en cijfers over fysiotherapie': in vijftien jaar 
tijd is veel veranderd in de fysiotherapiepraktijk. Nederlands Tijdschrift voor 
Fysiotherapie 2007; 117(1): 29-30. 
Swinkels ICS, Leemrijse C. Gevolgen directe toegang voor de patiëntenpopulatie van de 
fysiotherapeut. Tijdschrift Manuele Therapie 2007; 3(1): 20-23. 
Swinkels ICS, Leemrijse CJ. Patiënten met reumatische aandoeningen gaan meestal met een 
verwijzing naar de fysiotherapeut. Nederlands Tijdschrift voor Reumatologie 2007; 10(4): 
53-55. 
Swinkels ICS, Leemrijse CJ, Veenhof C. Eén jaar directe toegang fysiotherapie. Nederlands 
Tijdschrift voor Fysiotherapie 2007; 117(5): 158-165. 
Swinkels ICS, van den Ende CHM, de Bakker D, van der Wees PhJ, Hart DL, Deutscher D, van 
den Bosch WJH, Dekker J. Clinical databases on physical therapy. Physiotherapy Theory 
and Practice 2007; 23(3): 153-167. 
Swinkels ICS, Leemrijse CJ, Veenhof C. Veranderingen in het aantal behandelingen 
fysiotherapie en oefentherapie Cesar en Mensendieck tussen 2003 en 2007. Factsheet 
Landelijke Informatievoorziening Paramedische Zorg. Utrecht: NIVEL, 2008. 
Swinkels ICS, Hart DL, Deutscher D, van den Bosch WJH, Dekker J, de Bakker DH, van den 
Ende CHM. Comparing patient characteristics and treatment processes in patients 
receiving physical therapy in the United States, Israel and the Netherlands. Cross 
sectional analyses of data from three clinical databases. BMC Health Services Research 
2008; 8: 163. 
Swinkels ICS, Leemrijse C. Het resultaat van zorg: zijn fysiotherapeuten en patiënten het 
eens? Jaarboek Fysiotherapie / Kinesitherapie 2009. In press. 
van Sonsbeeck DD, Swinkels ICS, de Bakker D. De vraag naar fysiotherapie in 2004. 
Fysiopraxis 2005; 14(4): 41-43. 
Wimmers R, Swinkels I, Ende van den E. Eerste cijfers oefentherapie Cesar uit het LiPZ-
netwerk. Cesar Magazine 2003; 34(2): 18-22. 
Wimmers RH. Rubriek 'Feiten en cijfers over fysiotherapie'. De lijstpatiënt in de fysio-
therapiepraktijk. Nederlands Tijdschrift voor Fysiotherapie 2003; 113(6): 143. 
 
Reports by third parties who used LiPZ-data 
Brancherapporten VWS. Den Haag: VWS, <http://www.brancherapporten.minvws.nl> 
De Bakker DH, Polder JJ, Sluijs EM, Treurniet HF, Hoeymans N, Hingstman L, Poos MJJC, 
Gijsen R, Griffioen DJ, van der Velden LFJ. Op één lijn. Toekomstverkenning eerstelijns-
zorg 2020. Utrecht/ Bilthoven: NIVEL/RIVM, 2005.  
Nederlandse Zorgautoriteit. Monitor Fysiotherapie 2007. Is de markt voor fysiotherapie 
definitief klaar voor vrije prijzen? Utrecht: NZa, 2007. 
NIVEL. Vraag aanbod analyse monitor. Utrecht: NIVEL, 2007 <www.nivel.nl/vaam/> 
RIVM. Kosten van ziekten in Nederland 2003. Bilthoven: RIVM, 2006 <www.rivm.nl/vtv/ 
object_document/o5379n29501.htm> 
Steenbeek R, Kool RB, Visser E, van Putten DJ. De juiste verwijzing: evaluatieonderzoek 
verwijsfunctie bedrijfsarts. Eindmeting: stand van zaken een jaar na de invoering. 
Hoofddorp: TNO kwaliteit van leven, 2005 
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 Abstract 
 
Purpose: The purpose of this study is to explore adherence by Dutch 
physiotherapists to the physiotherapists’ guideline for non-specific low back 
pain.  
 
Methods: For this study data from the National Information Service for Allied 
Health Care were used. This is a registration network that continuously 
collects information about physiotherapy patients and their treatment 
episodes. Within this network, adherence to the low back pain guideline was 
assessed by three criteria based on the guideline. These criteria concerned the 
number of sessions, the treatment goals, and the interventions. Data from 
patients with ‘non-specific low back pain’ as the reason for referral and a 
completed treatment episode were selected (n = 1254); 90 therapists in 40 
practices treated these patients.  
 
Results: The criterion concerning the number of sessions applied only for 
patients with acute complaints and was met in 17% of these patients. In about 
half of the patients the criterion for the treatment goals as well as the 
criterion relating to the interventions was met. Treatment goals are aimed 
mainly at improving mobility functions and changing body position. In more 
than three-quarters of the treatment episodes manual interventions (massage 
or manual manipulation) and exercise therapy were used frequently.  
 
Conclusion: As considerable variation in guideline adherence was shown to 
exist among therapists, there is clearly room for improvement in the quality of 
the care.  
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Introduction 
 
Quality of health care is an important element of public health care 
policy in The Netherlands. Since 1990 Dutch physiotherapists have been 
responsible for providing insight into the process of care and the quality of 
care in their practice (1). A number of activities have been undertaken to 
enhance the quality of care. So far, there have only been a few activities to 
evaluate the quality of care provided by physiotherapists.  
Quality of care can be evaluated on the basis of structure, process, and 
outcome (2-4). Structural data refer to the characteristics of therapists and 
practices (e.g. a therapist’s specialty); process data are the components of the 
encounter between a therapist and a patient (e.g. the interventions); while 
outcome data refer to the patient’s subsequent health status (e.g. an 
improvement in mobility) (2). Process data are usually the most sensitive 
measures of quality, because they provide information about the content of 
the process, are easy to measure, and vary in accordance with the behaviour 
of the care provider (2;4). 
The process of care can be evaluated by using explicit criteria (2). These 
criteria are used to assess the extent to which actual practice corresponds to 
recommendations, which may be derived from clinical guidelines (4). In this 
way, guideline adherence can be used as an indicator for quality of care, on 
the assumption that the guidelines are scientifically valid and secondly that 
they are implemented successfully (4).  
Process data to assess guideline adherence can be obtained from various 
sources, such as records maintained by insurance companies to reimburse 
therapists, clinical records maintained by health care professionals, survey 
data collected for quality-assessment purposes, and direct observations of the 
therapist-patient encounter (2;3). In The Netherlands a registration network 
continuously collects information about physiotherapy practice. This network 
was set up in 2001 to collect healthcare-related information. Data gathered by 
the network were used for the current study.  
The aim of the present study is to investigate to what extent Dutch 
physiotherapists in private practice adhere to recommendations in clinical 
guidelines. Because the guideline for the treatment of patients with non-
specific low back pain concerns the largest group of patients seen by 
physiotherapists, the paper will focus on this group of patients. 
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The following aims will be addressed:  
1. To give a description of the process of care for patients with non-specific 
low back pain; 
2. To explore to what extent the physiotherapists’ treatment of patients with 
non-specific low back pain adheres to the recommendations in the 
guideline; 
3. To give insight into the variation among therapists regarding guideline 
adherence. 
 
 
Method 
 
Registration 
Since 2001 a registration network of Dutch physiotherapists working in 
private practices all over the country has been collecting healthcare-related 
data on a continuous basis. Data from this National Information Service for 
Allied Health Care (in Dutch called LiPZ) were used for the current study. 
Dutch therapists in private practice generally use a software program to 
register their patients and treatments. Besides providing regular information, 
therapists participating in the network register supplementary information on 
all their patients by means of special software. The participants submit their 
data on a monthly basis. After quality control, the data are entered in the 
database. Collected information includes:  
- Patient characteristics (gender, age, health insurance, and education). 
- Information about the referral (reason for referral and referrer). The reason 
for referral as given by letter by the referrer is registered by the 
physiotherapists. Researchers code these reasons according to the 
International Classification of Primary Care (ICPC) (5). 
- Characteristics of the health problem (duration of the complaint and a prior 
episode of low back pain [appearing after a complaint-free episode of at 
least four weeks and at most two years]). 
- Aspects of the treatment plan (treatment goals and interventions) and the 
extent of care (number of sessions and duration of episode); per patient, one 
treatment goal at the level of activities and one treatment goal at the level 
of functions can be registered. The definitions of the treatment goals are 
based on the International Classification of Functioning, Disability and 
Health (6). At the end of a treatment episode physiotherapists register a 
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maximum of three interventions that have been applied in at least 50% of 
the sessions. 
 
Therapists and practices 
In early 2001 randomly selected physiotherapists were invited to 
participate in the registration network. Those physiotherapists were a sample 
of all private physiotherapy practices as listed in a national database (7). We 
aimed at a registration network of 40 practices. On the basis of a power 
calculation it was estimated that 40 practices supply sufficient data to detect 
a difference of two treatment sessions between two different clusters of 
patients with a proportion of at least 3.5% of the total patient population with 
90% statistical power and a 5% significance level. Therapists could participate 
only if they used one out of two specified software programs in their practice. 
Physiotherapists with a homogeneous patient population (> 50% of the 
treatment episodes belonging to one patient category, for instance children) 
were not eligible. Twenty per cent of the invited therapists were willing and 
eligible for participation. Frequently mentioned reasons for not participating 
were ‘not enough time’ and ‘personal reasons’. In case of dropouts new 
physiotherapists were invited in a non-selective way. Since 2001 over 120 
physiotherapists working in more than 50 practices have participated. 
Participants are offered a financial incentive. Furthermore on a yearly base 
they receive benchmark data.  
For the current study, data of therapists who treated patients referred 
with non-specific low back pain during the period July 2002 to September 2003 
were selected. This resulted in a group of 90 therapists in 40 practices; 23% of 
the 40 participating were solo practices, 59% of the 90 physiotherapists were 
male, 35% were aged 36 to 45 years and 39% were aged 46 to 55 years. Almost 
half the therapists had been in practice for 15 to 24 years. In the selected 
period an average of 31.4 patients with low back pain were treated per 
practice (range = 1 to 171). From comparisons with other available data, the 
participating practices, therapists, and collected data appear to be 
representative of The Netherlands (8-10).  
 
Patient population 
All patients aged 18 years or older referred with low back pain without 
radiation (ICPC code L03.00; ICD10-code M54.5) between July 2002 and 
September 2003 were selected from the database (n = 1613). Data from these 
patients were collected until April 2004. Of a total of 1613 patients, 1486 had 
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completed a treatment episode (92.1%). For 15% of the patients with a 
completed treatment episode the interventions were unknown and 
consequently the data of these patients were omitted; 1254 patients 
remained. Data from these patients have been used for the current study.  
According to the Dutch Act ‘Regulations on medical research involving 
human subjects’ ethical approval is necessary for medical research in which 
persons are subjected to treatment or are required to behave in a certain 
manner. As this was not the case for the current study, ethical approval was 
not required. Nevertheless, the Dutch Data Protection Authority was notified 
of the research. In addition, pursuant to the Personal Data Protection Act data 
were collected anonymously, patients were informed about the research by 
posters and leaflets in practice waiting rooms, and patients had the 
opportunity to refuse participation. 
 
Dutch physiotherapy guideline for the assessment and treatment of 
patients with low back pain  
In 2001 the physiotherapy guideline for the assessment and treatment of 
patients with non-specific low back pain was published in The Netherlands. 
The recommendations in this guideline were based on scientific evidence 
where available; otherwise they were based on consensus. The guideline 
recommends that the diagnostic process should focus on disability and 
participation problems resulting from back pain. The treatment should consist 
of an active approach, in which patients learn to take control of their back 
pain. The main treatment interventions are systematic patient education and 
exercise therapy aimed at improvement of functioning (11). For patients with 
a normal course (in whom activities and participation gradually increase) 
reassurance, adequate information, and advice to stay active are the most 
important recommendations. One treatment session should be sufficient; if 
necessary a second appointment may be made. For patients with an abnormal 
course, in whom activities and participation do not improve, exercise therapy 
should be provided, with a behavioural approach if necessary. The guideline 
does not include a recommendation about the number of sessions in patients 
with an abnormal course (11).  
The implementation of the guideline consisted of dissemination to all 
members of the Royal Dutch Society for Physical Therapy, publication in Dutch 
journals, presentations at congresses and symposia, and education (12). 
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Process criteria  
In a study aimed at evaluating the effects of a multifaceted 
implementation strategy for the Dutch physiotherapy guideline for low back 
pain on the process of care, four process criteria were developed (12). For the 
current study three of those four criteria were adapted to be used in the 
registration network. The fourth criterion concerns the content of the advice 
provided by physiotherapists to their patients. The registration network does 
not record this kind of information. The criteria were divided in two parts: one 
part related to the amount of care and the other related to the content of 
care.  
With regard to the amount of the care if patients had acute complaints 
(less than one month) the maximum number of treatment sessions was three. 
For patients with chronic complaints (greater than one month) no criterion 
concerning the amount of care was formulated. For the purpose of this study 
patients with acute complaints were seen as having a normal course, while 
patients with chronic complaints were seen as having an abnormal course.  
The part concerning the content of the care consisted of two criteria 
which applied for patients with acute complaints as well as for patients with 
chronic complaints. The first criterion concerned the treatment goals: at least 
one treatment goal had to be set at the level of activities (i.e. walking or 
lifting). The second criterion concerned the interventions: ‘exercise therapy’ 
or ‘advice’ had to be one of the interventions. 
 
Data analysis 
Descriptive statistics were calculated for all variables. The units of 
analysis were both the patients and the therapists. Analysis on the patient 
level describes whether patients receive treatment according to the guideline. 
Chi-square tests with a significance level of 0.05 were used to test differences 
in categorical data between patients with acute complaints and patients with 
chronic complaints; two-sample t-tests were used to test differences between 
both groups in continuous data (significance level 0.05). For the analysis on the 
therapist level we used aggregated data to describe guideline adherence per 
therapist and to establish variation between therapists. Per therapist the 
percentage of patients treated according to the separate criteria was 
calculated. Furthermore, per therapist the percentage of patients treated 
according to both the criteria ‘treatment goals’ and ‘interventions’ was 
calculated. In the results section per criterion first a general description is 
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given, next the guideline adherence at the patient level is described, and third 
the guideline adherence at the therapist level is described. 
 
 
Results 
 
Patient characteristics  
Table 3.1 shows the characteristics of the patients. Almost half the 
patients (49.1%) had acute complaints. Characteristics of patients with acute 
complaints and of those with chronic complaints were similar. The greatest 
differences were in gender and level of education: patients with chronic 
complaints were more often female and were more often educated at a lower 
level. 
 
 
Table 3.1: Characteristics of patients with non-specific low back pain in 
physiotherapy practice 
 
 < 1 month > 1 month Total  p 
 (n = 616) (n = 638) (n = 1254)  
Age in years (mean (SD)) 48 (16) 48 (16) 48 (16) 0.88a
Men (%) 53 39 46 < 0.001b*
Educated at lower level (%) 40 46 43 0.02b*
Referral by GP (%) 98 96 97 0.02b*
Recurrent complaint (%) 43 45 44 0.50b
 
a t-test of differences between patients with complaints of less than one month and patients 
with complaints of more than one month’s duration; 
b Chi square test to test differences between patients with complaints of less than one 
month and patients with complaints of more than one month’s duration; 
* Difference is statistically significant (p < 0.05). 
 
 
Number of treatment sessions  
The median number of treatment sessions in patients with acute 
complaints was 8.0 (inter-quartile range = 4.5 to 12) while 17% of these 
patients underwent one to three treatment sessions (Figure 3.1). In patients 
with complaints of longer duration the median number of treatment sessions 
was 9.0 (inter-quartile range = 6 to 14). 
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Figure 3.1: Number of physiotherapy treatment sessions in patients with non-
specific low back pain by the duration of complaint (acute < 1 
month, n = 616; chronic > 1 month, n = 638). 
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Adherence to the criterion ‘number of treatment sessions’ 
The first criterion—number of treatment sessions—was met in only 17% 
of the patients with acute complaints (Table 3.2). Treatment of the majority 
of the patients with acute complaints was completed in more than three 
sessions (83%). The maximum reported number of treatment sessions in 
patients with acute complaints was 67.  
Analyses at the level of the therapists revealed that adherence to the 
criterion ‘number of sessions’ varied among therapists. Overall, 16 therapists 
did not treat any patient with acute complaints; of the remaining therapists 
42% completed treatment of all their patients with acute complaints in more 
than three sessions. This means that they did not treat any patient according 
to the guideline for this criterion.  
 
Treatment goals 
A treatment goal at the level of activities was registered in 58% of the 
patients. In a small majority of these patients (36% of the sample) a treatment 
goal at the level of functions was also cited (not in table). Scarcely any 
Chapter 3 
differences existed between the treatment goals for patients with acute 
complaints and patients with chronic complaints (Table 3.2). Exceptions were 
‘changing body position’, which was mentioned less frequently for patients 
with chronic complaints (p = 0.008), and ‘mobility functions’, which were 
mentioned more often for these patients (p < 0.001).  
 
Adherence to the criterion ‘treatment goals’  
The second criterion states that one treatment goal has to be set at the 
level of activities. This criterion was met in 58% of all treatment episodes 
(Table 3.3). Differences between patients with acute complaints and patients 
with chronic complaints were not statistically significant.  
With regard to the analyses at the level of the therapists, as was the 
case for adherence to the first criterion, adherence to this second criterion 
varied among therapists. Of the therapists 24% did not set a treatment goal at 
the level of activities for any of the patients. 
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Table 3.2: Physiotherapy treatment goals and interventions for patients with 
non-specific low back pain by duration of the complaint (in 
percentages of patients)  
 
 < 1 month > 1 month Total Chi-square 
 (n = 616) (n = 638) (n = 1254) (p)a
Treatment goals     
Mobility related activities     
Maintaining body position 16.6 19.1 17.9 0.24 
Changing body position  25.3 19.1 22.2 0.008* 
Walking 5.5 6.7 6.1 0.37 
Other activities 13.7 10.8 12.3  
Body functions     
Mobility functions 35.2 48.7 42.1 < 0.001* 
Muscle functions 18.0 12.7 15.3 0.09 
Sensation of pain 11.0 8.3 9.6 0.10 
Other functions 9.1 11.8 10.5  
     
Interventions     
Exercise therapy 77.4 83.5 80.5 0.06 
Functions – individual 64.1 69.6 66.9  
Activities – individual 21.6 21.8 21.7  
Others 2.4 3.4 2.9  
Manual interventions 78.1 74.6 76.3 0.15 
Manual manipulation 46.6 42.9 44.7  
Massage  41.4 38.4 39.9  
Not specified 2.6 4.4 3.5  
Information/ advice 34.1 30.4 32.2 0.16 
Physical modalities 14.1 12.5 13.3 0.41 
Electrotherapy 9.4 7.5 8.5  
Others 4.8 5.2 5.0  
Other interventions 0.2 0.8 0.6  
 
a To test differences between patients with complaints of less than one-month and patients 
with complaints of more than one month’s duration. 
* Difference is statistically significant (p < 0.05).  
 
 
Interventions  
For 81% of the patients, exercise therapy was one of the main 
interventions. Manual interventions (massage, manual manipulation) had been 
used frequently for 76% of all patients and information or advice for 32% of the 
patients. There were no differences between patients with acute complaints 
and patients with chronic complaints.  
For 67% of the patients the treatment episode consisted of both active 
and passive interventions. For 12% only passive interventions, such as manual 
interventions and physical modalities, were applied. Again, no statistically 
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significant differences were found between patients with acute complaints and 
patients with chronic complaints (p = 0.062). 
 
Adherence to the criterion ‘interventions’  
The third criterion states that exercise therapy or advice has to be one 
of the interventions. This criterion was met in 88% of all treatment episodes 
(Table 3.3). As shown in Table 3.2, exercise therapy was used more frequently 
than information or advice.  
Analyses at the level of the therapists revealed that adherence to the 
third criterion also varied among the therapists. Two therapists did not adhere 
to the guideline concerning this criterion for any of their patients. Sixty-one 
therapists treated the majority of their patients (> 90%) according to this 
criterion. 
 
Overall adherence to the guideline 
In 53% of all treatment episodes both the criterion ‘treatment goals’ and 
the criterion ‘interventions’ were met (Table 3.3), whereas in almost all 
treatment episodes at least one of the two criteria was met (93%). There were 
no differences of statistical significance between patients with acute 
complaints and patients with chronic complaints.  
With regard to patients with acute complaints, a criterion for the 
number of treatment sessions was also defined. As stated before, this criterion 
was met for 17% of the patients. For only 4% of patients with acute complaints 
were all three criteria met. 
 
 
Table 3.3: Adherence at patient level to the criteria ‘treatment goals’ and 
‘interventions’ specified for the duration of the complaint in 
patients with low back pain (in percentages of patients) 
 
 < 1 month > 1 month Total Chi-square 
 (n = 616) (n = 638) (n = 1254) (p)a
Treatment goals 61.0 55.8 58.4 0.06 
Interventions 87.7 87.5 87.6 0.91 
Adherence to both criteria 55.4 50.0 52.6 0.06 
Adherence to one of the criteria 93.3 93.3 93.3 0.95 
Adherence to none of the criteria 6.7 6.7 6.7 0.95 
 
a Chi-square test of differences between patients with complaints of less than one-month 
and patients with complaints of more than one-month’s duration. 
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There was substantial variation in guideline adherence among therapists. 
Figure 3.2 displays the percentage of patients per therapist for whom the 
criteria ‘interventions’ and ‘treatment goals’ were met. Only therapists who 
treated at least five patients are shown (59 out of 90). We found that 16 
therapists (27.1%) treated at least 91% of their patients according to the 
guideline regarding both criteria. On the other hand, eight therapists (13.6%) 
treated none of their patients according to the guideline for those criteria. 
 
 
Figure 3.2: Adherence at the therapist level to both the criteria ‘treatment 
goals’ and ‘interventions’ for therapists who treated at least five 
patients (n = 59) 
 
0%
5%
10%
15%
20%
25%
30%
0
1-
10
%
11
-20
%
21
-30
%
31
-40
%
41
-50
%
51
-60
%
61
-70
%
71
-80
%
81
-90
%
91
-10
0%
Percentage patiënten bij wie aan de criteria is voldaan
Pe
rc
en
ta
ge
 t
he
ra
pe
ut
en
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Discussion 
 
The results of the current study show that in a small majority of the 
treatment episodes of patients with non-specific low back pain the treatment 
goals and the interventions are in complete accordance with the 
recommendations in the guideline for the treatment of these patients. 
Conversely, for only a few patients the treatment episode did not adhere at all 
to the guideline. However, the variation in guideline adherence among 
physiotherapists was considerable.  
Chapter 3 
To our knowledge, this is the first study in which a national registration 
network has been used for the assessment of guideline adherence by 
physiotherapists. Advantages of this method are the relatively simple 
assessment and a decrease in bias towards socially desirable answers. 
Guideline adherence is an important topic in The Netherlands, which could 
result in socially desirable answers. The primary goal of the national 
registration network is to collect general data about physiotherapy care. 
Therapists are not reminded of the guideline by participating in the 
registration network. Therefore, it is not likely that socially desirable 
behaviour affected the registration. 
Besides these advantages, some limitations of the study should be borne 
in mind when interpreting the results. Because the network collected 
information completely electronically it is possible that the participating 
therapists form a subgroup of the Dutch therapists, namely those working in 
more computerised practices. However, the basic characteristics of the 
participants, such gender, age, and years since graduation, are representative 
of all Dutch therapists. A second limitation of the study is the reliance on 
therapists to record relevant data accurately. We assume only minimal 
inaccuracies for two reasons. First, the participants declare their treatment 
sessions to health insurers electronically and in the current study a part of the 
data was filtered from these reimbursement data. Second, standardised 
quality control mechanisms are used to correct missing or wrong data. A third 
limitation of the study is that it was necessary to adapt validated criteria (12). 
Since the criteria we used are related to the validated criteria we feel that 
current results are a good estimation of guideline adherence in patients with 
low back pain. 
Comparisons between physiotherapy practice and evidence-based care 
(or clinical guidelines) have been made in several studies (13-15). The results 
from those comparisons show a gap between clinical practice and evidence-
based care. However, those studies evaluated guideline adherence at the level 
of the grouped patient population and not at the level of individual patients. 
Therefore, the distribution of guideline adherence across patients remained 
unclear: were some patients treated entirely according to the guideline, while 
others were not at all, or were all patients treated only partly according to the 
guideline? To our knowledge only one study with a design comparable to the 
current study has been conducted in physiotherapy. Bekkering (2004) showed 
an adherence to the physiotherapy low back pain guideline for Dutch 
physiotherapists in 30% of the patients. When physiotherapists had undergone 
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an active implementation strategy adherence increased by 12%. However, the 
participating therapists in that study were expected to have a more positive 
attitude towards guidelines (12). Consequently, the results could not be 
generalised to all Dutch physiotherapists. 
Guideline development is still new for Dutch physiotherapy and the 
guideline for the treatment of patients with low back pain was published in 
2001. Our results show that one to two years later, in a small majority of the 
patients with low back pain, the content of the treatment episode corresponds 
to the recommendations in the guideline. Furthermore the results indicate 
that about a quarter of the therapists were very consistent in working 
according to the guideline: they treated almost all their patients according to 
the guideline. However, a substantial variation is found in guideline adherence 
among the other therapists. Further, as the criteria about the treatment goals 
and the interventions were not very difficult to meet, the percentage of 
adherence was expected to be higher. In view of the variation and the 
relatively low percentage, it is clear that the quality of the care can be 
improved. 
The most striking finding in our study concerns the high proportion of 
patients with acute complaints and the high number of treatment sessions 
given to them. In the guideline one or two sessions are recommended for 
patients whose back pain follows a normal course. For the purpose of this 
study we assumed that patients with acute complaints in general have a 
normal course. In The Netherlands, physiotherapy is only accessible after a 
referral from a general practitioner (GP). As Dutch GPs are advised against a 
referral to physiotherapy for patients with acute complaints of low back pain 
(16), it is not likely that a large number of those patients would receive 
physiotherapy. Nevertheless almost half the patients in the physiotherapy 
practice have acute complaints. It may be possible that GPs and 
physiotherapists do not define complaints lasting for about three weeks as 
‘acute complaints’. Furthermore, research has shown that Dutch GPs had 
sound reasons for their referral to a physiotherapist (e.g. ‘advice on posture 
considered necessary’) (17). It is not clear why physiotherapists treat these 
patients (much) more often than the recommended number of sessions. An 
explanation might be that the restriction in the number of treatment sessions 
is not compatible with existing routines; this can cause lower compliance 
(18;19). On the other hand, the finding of a high proportion of patients with 
acute complaints and the high number of treatment sessions could indicate a 
misfitting of the guideline on practice: patients with acute complaints might 
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have severe problems which cannot be solved in one or two sessions. 
Furthermore, the restriction on the number of sessions is a typically Dutch 
element of the guideline: it is, to our knowledge, not included in 
physiotherapists’ guidelines for low back pain in other countries.  
The guideline for the treatment of patients with non-specific Low back 
pain underlines the importance of an active approach. Although an activity-
related approach was adopted for the majority of the patients, in many cases 
passive interventions were also part of the treatment. In 76% of the patients 
manual interventions (massage or manual manipulation) were applied in at 
least half of the sessions. This is contrary to the guideline which states that 
traction is not useful and massage should be used reservedly (11). A recent 
review showed that massage might be beneficial for patients with sub acute 
and chronic non-specific low back pain, especially when combined with 
exercises and education (20). Furthermore, a review by Ferreira et al (2003) 
showed positive results for spinal manipulative therapy (21). Positive clinical 
experience by physiotherapists might be keeping them from adhering to the 
guideline. 
 
 
Conclusion 
 
For a small majority of patients, practice matches the Dutch 
physiotherapy guideline for low back pain. As a substantial variation in 
guideline adherence was also found, the quality of Dutch physiotherapy care 
shows distinct room for improvement. Our results might be of value in 
improving guideline adherence. We suggest discussion of our results in Dutch 
consultation platforms when reflecting on guideline adherence. Furthermore, 
our data might be useful in benchmarking. 
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 Abstract 
 
Background: It is well-known that the number of physiotherapy treatment 
sessions varies over treatment episodes. Information is lacking, however, on 
the source and explanation of the variation. The purposes of the current study 
are: 1) to determine how the variance in the number of physiotherapy 
treatment sessions in patients with non-specific low back pain (LBP) in the 
Netherlands is distributed over patient level, therapist level and practice 
level; and 2) to determine the factors that explain the variance. 
 
Methods: Data were used from a national registration network on 
physiotherapy. Our database contained information on 1,733 patients referred 
with LBP, treated by 97 therapists working in 41 practices. The variation in the 
number of treatment sessions was investigated by means of multilevel 
regression analyses. 
 
Results: Eighty-eight per cent of the variation in the number of treatment 
sessions for patients with LBP is located at patient level and seven per cent is 
located at practice level. It was possible to explain thirteen per cent of all 
variance. The duration of the complaint, prior therapy, and the patients' age 
and gender in particular are related to the number of physiotherapy treatment 
sessions. 
 
Conclusion: Our results suggest that the number of physiotherapy treatment 
sessions in patients with LBP mainly depends on patient characteristics. More 
variation needs to be explained, however, to improve the transparency of 
care. Future research should examine the contribution of psychosocial factors, 
baseline disability, and the ability to learn motor behaviour as possible factors 
in the variation in treatment sessions. 
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Background 
 
It is well-known that the number of physiotherapy treatment sessions 
varies over treatment episodes (1-10) and it is important for health care policy 
makers, physiotherapists and patients to gain greater understanding of the 
sources of this variation. Greater understanding will increase the transparency 
of care and can provide novel insights into the quality of care. On grounds of 
equity, an 'ideal' situation is one where health status is the main determinant 
of treatment choice and hence of variation. As a consequence, the variation is 
appropriate when it occurs due to 'need' factors like the patient's clinical 
health status (11), but it is questionable whether the variation is appropriate 
when it occurs due to factors like social structure, health beliefs, or enabling 
resources (such as accessibility). Elimination of inappropriate variation is 
necessary for quality improvement in physiotherapy practice (12) and it is 
important to know exactly where variance is located if proper quality 
measures are to be implemented. The variance may be on different levels, 
including patient level, therapist level and practice level.  
Few investigations have been made as yet into the reasons for the 
variation in the number of treatment sessions (5;13;14) and none of these 
distinguished between variation at patient level, variation at therapist level 
and variation at practice level. Hendriks et al. (2000) showed that the 
therapist's age, a specialisation in manual therapy, and practice size were 
associated with fewer treatment sessions (5), but it remained unclear to what 
extent the amount of variation was explained and how it was distributed over 
the different levels. Other studies showed that the patient's age (5;14), the 
duration of the complaints (14), the therapist's diagnostic findings, the medical 
diagnosis (14), and additional claims for other health care services (13) were 
positively related to the number of treatment sessions. Information on the 
amount of variation at different levels is lacking in the above-mentioned 
studies and much of the variation remains unexplained, which means that 
these studies do not fulfil the need for clarification of variation in utilisation of 
physiotherapy. To the knowledge of the authors, the current study is the first 
one in which different levels are taken into account to estimate not only the 
variation, but also its location.  
The aims of the current study are as follows: 1) to determine how the 
variance in the number of physiotherapy treatment sessions in patients with 
non-specific low back pain (LBP) is distributed over patient level, therapist 
level and practice level; and 2) to determine the factors that explain the 
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variation, with factors relating to all three levels being taken into account. We 
addressed our research questions to patients with LBP, since they form the 
largest population in physiotherapy practices. 
 
 
Methods 
 
Registration network: sampling  
Data from the National Information Service for Allied Health Care (called 
LiPZ in Dutch) are used for the current study. The National Information Service 
for Allied Health Care is a registration network of Dutch physiotherapists 
working in private practices all over the country, and this network has been 
collecting health care-related data on a continuous basis since 2001. 
Physiotherapists were invited to participate in the registration network in early 
2001, the selection of therapists being based on practice-size and region. The 
therapists invited to take part were a sample of all private physiotherapy 
practices as listed in a national database (15). Our objective was a registration 
network of 40 practices and therapists could only participate if one of two 
specific software programs was used in their practice. Physiotherapists with a 
homogeneous patient population (> 50% of the treatment episodes consisting of 
one patient category, such as children) were excluded from the network. 
Twenty per cent of the therapists invited to participate were eligible to take 
part. Frequently mentioned reasons for not participating were 'not enough 
time' and 'personal reasons'. When dropouts occurred, an a-selective procedure 
was used to invite new physiotherapists to participate. A response rate of 20% 
is acceptable, considering the kind of research, since a long-term commitment 
and a computerised practice are factors that lower the response rate. Despite 
the relatively low response rate, comparisons with other available data show 
that the participating practices, therapists, and data collected appear to be 
representative for the Netherlands (16-18). Over 120 physiotherapists working 
in more than 50 practices have participated since 2001. Participants are 
offered some financial remuneration and they also receive benchmark data on 
an annual basis. Relevant information on the Dutch health care system is 
provided in Table 4.1. 
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Registration network: methods 
Dutch therapists in private practice generally use a software program to 
record their patients and treatments, and for reimbursement. In addition to 
the information regularly recorded, therapists participating in the network use 
special software to record supplementary information on all their patients. 
The selection of the data was based on the Dutch physiotherapy guideline for 
clinical reporting, a guideline that specifies the data that are relevant for 
physiotherapy practices. Participants submit their data on a monthly basis and 
the data are entered in the database after standardised quality control has 
been performed to check for missing or inconsistent data. The practice 
receives feedback in the case of missing or inconsistent data, and corrected 
data are entered in the database in the next month.  
 
 
Table 4.1: The organisation of physiotherapy in The Netherlands 
 
In the Dutch health care system, physiotherapists are only accessible after referral by a 
physician and over 90% of patients attending a physiotherapist have been directly referred 
by their General Practitioner. The remaining 10% are referred by a medical specialist. 
People in the Netherlands have either public or private health insurance, depending on their 
level of income. Public insurance cover for physiotherapy is nationally regulated and in 2002 
and 2003 this meant that people with public insurance (66% of the population) and low back 
pain were covered for 9 treatment sessions per episode per year. People with public 
insurance were able to obtain additional private insurance that covered them for more than 
9 treatment sessions. Private insurance cover (the other third of the population) for 
physiotherapy was not regulated at national level. Every physiotherapy session lasts about 25 
minutes and physiotherapists are paid per session, irrespective of the type of diagnosis and 
intervention. In the Netherlands, nearly all therapists working in primary care are organised 
in private practices. The Dutch situation will change in 2006; the differentiation between 
public and private health care insurances will disappear and physiotherapy will be accessible 
without a referral. 
 
 
A written questionnaire, completed annually by all participants, 
provides information on characteristics of the participating therapists and 
practices and also includes questions about the attitude towards quality 
improvement. The feasibility of the Dutch LBP guideline (19) is specifically 
addressed. The question "Could you please rate your opinion of the feasibility 
of the Low Back Pain guideline? The rating can range from 0 (very bad) to 10 
(excellent)" was used as indicator of the attitude of physiotherapists towards 
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the physiotherapy guideline for Low Back Pain. All relevant variables collected 
are listed in Table 4.2.  
 
Study sample 
Data from therapists who treated patients referred with non-specific LBP 
during the period July 2002-September 2003 were selected from the database 
for the current study; these data were supplied by 97 therapists in 41 
practices. The therapists treated an average of 1.6 new patients with LBP per 
month (average in a 30-hour week). Twenty-four per cent of the 41 
participating practices were solo practices (Table 4.3). The majority of the 
physiotherapists were male; the mean age of the therapists was 43.5 years (sd 
9.3). The therapists selected did not differ significantly from all Dutch 
physiotherapists. 
 
 
Table 4.2: Overview of data collection 
 
Variables Measurement Used in analyses as 
Demographic   
Gender Male; Female Categorical 
Age Date of birth Continuous: years old at start 
treatment episode 
Health insurance Public health insurance (Puhi), 
private health insurance (Prhi) 
Categorical: Puhi; Prhi; 
Unknown 
Education Highest level of education: 
Primary school, secondary 
education, higher education, 
university 
Categorical: Low (primary); 
Middle (secondary, 
higher); High (university); 
Unknown 
Urbanisation rate 1 very high, 2 high, 3 moderate, 
4 low, 5 very low 
Categorical: High (3+2+1); Low 
(5+4); Missing values (1.3%) 
recoded as high urbanisation 
rate 
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Table 4.2: Continued 
 
Variables Measurement Used in analyses as 
Complaints   
Specialisation of referring 
physician 
GP or Medical specialist Categorical: GP; Medical 
specialist 
Reason for referral As given by letter by the 
referrer; coded with ICPC (26) by 
researchers 
Selection of patients with 
ICPC-code L03.00 
Duration of complaint at 
start episode 
< 2 days; 2–7 days; 1 week – 1 
month; 1–3 months; 3–6 months; 
6 months – 1 year; 1–2 years; > 2 
years; unknown 
Categorical: < 1 month; > 1 
month; Missing values (1.0%) 
recoded as < 1 month 
Recurrent complaint 
(appearing after a 
complaint-free episode 
of at least four weeks 
and at most two years) 
Yes; No; Unknown Categorical: Yes; No; Missing 
values (3.7%) recoded as no 
Previous physiotherapy for 
the same or other 
complaints in the last 
two years 
Yes; No; Unknown Categorical: Yes; No; Missing 
values (6.1%) recoded as no 
Treatment   
Treatment goals Based on the International 
Classification of Functioning, 
Disability and Health; One main 
goal (out of 24) at the level of 
physical functions; One main 
goal at the level of activities 
(out of 11) 
5 dichotomous variables; 
Missing values (0.6%) recoded 
as changing body position 
Interventions Based on Dutch classification; 
three interventions at most (out 
of 25) applied in at least 50% of 
the sessions 
5 dichotomous variables; 
Missing values (16.1%) 
integrated in reference 
category 
Therapists   
Gender Male; Female Categorical: Male; Female; 
Missing values (2.1%) recoded 
as male  
Age Date of birth Categorical: <45 years at 
January 1st, 2003; > 45 years 
at January 1st, 2003; Missing 
values (5.1%) recodes as > 45 
years  
Hours working per week Patient-related number of hours Categorical: <20 hours; 20–40 
hours; >40 hours; Missing 
values (4.1%) recoded as 20–40 
hours 
Registration in quality 
register for manual 
therapy 
Yes; No Categorical: Yes; No 
Additional training in LBP Yes; No Categorical: Yes; No; Missing 
values (4.1%) recoded as yes 
 71 
Chapter 4 
Table 4.2: Continued 
 
Variables Measurement Used in analyses as 
Additional training in LBP 
guideline 
Yes; No  Categorical: Yes; No; Missing 
values (4.1%) recoded as no 
Feasibility of LBP 
guideline 
1 item on questionnaire 10-point 
scale (1 = very bad; 10 = 
excellent; 7 = satisfactory)  
Categorical: <7 points; >7 
points; Unknown 
Time since graduation Date of graduation Categorical: < 20 years since 
graduation; > 20 years since 
graduation; Missing values 
(6.2% recodes as > 20 years. 
Practices   
Group size Number of therapists Categorical: Single handed; 
Group practice 
 
 
Where the patient population is concerned, all patients aged 18 years or 
older who had been referred with LBP without radiation (ICPC-code L03.00) 
between July 2002 and September 2003 were selected from the database (n = 
1,760). Patient data were collected until April 2004, at which time 1,733 of 
these 1,760 patients had a completed treatment episode (98.5%). Data relating 
to these 1,733 patients were used in the current study.  
Ethical approval was not required, since patients only received the 
customary care and there were no experimental interventions for the purposes 
of the present study. Patients were nevertheless informed about the research 
project by posters and leaflets in the waiting rooms in the practices and 
patients could refuse to participate. 
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Table 4.3: Characteristics of therapists (n = 97) and practices (n = 41) in the 
sample and in the Netherlands (12,695 therapists) 
 
  Sample  Dutch population of 
physiotherapists (15) 
 
  % (N) Mean (SD)  % (N) P 
Physio- Male 57.7 (56)    50.1 (6,359) 0.14 
therapist < 45 years 50.5 (49)    56.4 (7,049) 0.32 
 Registration quality 
register – manual 
therapy 
12.4 (12)       
 Number of patient-
related hours per 
week 
        
 < 20 hours 23.7 (23)       
 20–40 hours 61.9 (60)       
 > 40 hours 14.4 (14)       
 Additional training 
LPB 
58.8 (57)       
 Additional training 
LBP guideline 
39.2 (38)       
 Feasibility of the 
LBP guideline 
        
 < 7 points 39.2 (38)       
 > 7 points 43.3 (42)       
 Unknown 17.5 (17)       
 Number of new 
patients with LBP 
per therapist per 
month 
  1.6 (1.1)     
Practice Single-handed 24.4 (10)       
 
 
Outcome variable and predictor variables 
The outcome variable was the total number of treatment sessions per 
treatment episode. This variable was used as a continuous variable. 
The predictor variables are listed in Tables 4.3 and 4.4. Age, gender, 
education level, health care insurance and urbanisation rate are included as 
demographic variables. Variables relating to the complaints are also included, 
viz. the duration of the complaints, recurrent complaints, prior physiotherapy 
or exercise therapy, and specialisation of the referring physician. An 
interaction term consisting of gender and duration of the complaints was also 
added, since the gender distribution in patients with acute complaints was not 
equal to that in patients with chronic complaints. Treatment variables 
included variables on the treatment goals and the interventions. At the start of 
a treatment episode, therapists indicated one main treatment goal from a list 
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of 11 predefined goals at activities level and/or one main treatment goal from 
a list of 24 predefined goals at physical functions level. Five treatment goals 
that were indicated in more than ten percent of the patients are included in 
the analyses as dichotomous variables. At the end of the treatment episode, 
physiotherapists recorded a maximum of three interventions (from a list of 25 
predefined interventions) that were applied in at least 50% of the treatment 
sessions. Interventions recorded in more than ten percent of the patients are 
included in the analysis as dichotomous variables (n = 5). Variables relating to 
gender, age, working hours per week, additional training in LBP and additional 
training in guideline-use for patients with LBP, the feasibility of the guideline 
LBP, registration in the quality register for manual therapy and group size were 
included at therapist and practice levels. Table 4.4 provides an overview of 
the characteristics of the variables at patient level. 
 
Data analysis 
Descriptive statistics were calculated for the characteristics of the 
patients, the therapists, and the practices, and for the number of treatment 
sessions per treatment episode. Data were aggregated at the level of 
treatment episodes. Software-program SPSS 11.5 was used for the descriptive 
analysis. Missing value analyses showed four categorical variables with over 
10% missing cases and a category designated as "unknown" was added for those 
variables. In the case of the other variables, the missing values were recoded 
to the mean (continuous variables) or most frequent value (categorical 
variables). 
Data were analysed by means of multilevel regression analysis to 
determine which variables were associated with the number of treatment 
sessions per treatment episode. Multilevel analysis was used because the data 
had an intrinsically hierarchical nature; the patients (level 1) are nested in the 
sample of physiotherapists (level 2), who are nested in physiotherapy practices 
(level 3). The data were not based on independent observations, therefore, 
which violates a major assumption of traditional regression analysis. Multiple 
levels are taken into account in multilevel analysis and variation can be split 
between levels. 
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Table 4.4: Characteristics of patients (n = 1,733) 
 
  % (No) Mean (SD) 
Demographic      
Age in years    48.7 (16.3) 
Male  45.2 (783)   
Education Low 30.8 (534)   
 Middle 26.3 (456)   
 High 13.5 (234)   
 Unknown 29.4 (509)   
Health insurance Public 56.7 (983)   
 Private 24.2 (420)   
 Unknown 19.0 (330)   
High urbanisation rate (> 1,000 addresses per km2) 1 58.9 (1,021)   
     
Complaints      
Duration complaint < 1 month (acute) 48.2 (835)   
 > 1 month (chronic) 51.8 (898)   
Recurrent complaint2  47.0 (815)   
Previous 
physiotherapy3  47.1 (817)   
Referred by general 
practitioner  95.2 (1,650)   
      
Treatment      
Treatment goal Maintaining body position (yes) 18.1 (313)   
 Changing body position (yes) 19.0 (329)   
 Functions of mobility (yes) 39.6 (687)   
 Functions of muscles (yes) 14.3 (247)   
 Pain (yes) 11.4 (197)   
Interventions Massage (yes) 34.4 (596)   
 Manual manipulation (yes) 37.9 (657)   
 Physical modalities (yes) 12.0 (208)   
 Exercise therapy (yes) 65.8 (1,141)   
 Information/advice (yes) 27.1 (469)   
Number of treatment sessions   9.9 (6.6) 
 
1 (27). 
2 Recurrent complaint is defined as a complaint appearing after a complaint-free episode 
lasting at least four weeks and at most two years. 
3 For the same or other complaint. 
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Bivariate correlations between all predictor variables were examined to 
check for high correlations before starting the multilevel analysis. The 
therapists' age and the time since their graduation showed a correlation of 
0.80 and so only the therapists' age was included in the analysis. The 
multilevel analysis was carried out using MLwiN 1.1 software. The order of 
adding predictor variables to the model was determined by their level, as 
described above. 
The analysis was carried out in 2 steps. An "intercept-only model" was 
made first. This is a model without any predictor variables, which establishes 
the contribution of each level to the variation in the number of treatment 
sessions. In the next step, all predictor variables were added. 
The multilevel analysis was done with three dependent variables: viz. 
the raw number of sessions, a log-linear transformation and a dataset in which 
the extreme values had been left out. Indicator coding was used for 
categorical predictor variables, with the first category in each group treated as 
the reference group. The continuous predictor variables "patient's age" and 
"number of patients per therapist per month" were centered around their 
mean. The contribution of each predictor variable was expressed in a 
regression coefficient (B) and a standard error (SE). If their quotient is greater 
than 1.96 or smaller than -1.96, the coefficient is statistically significant (level 
of significance is 0.05) (20). 
 
 
Results 
 
The three different analyses yielded similar results. Since analyses 
containing log-transformation will be difficult for the reader to interpret, only 
the results on the raw number of sessions will be shown.  
 
Number of treatment sessions per treatment episode 
The mean number of physiotherapy treatment sessions in patients 
referred with non-specific LBP was 9.9 (SD 6.6; median 9.0; minimum 1; 
maximum 67). 
 
Variance components in intercept-only model 
As shown in Table 4.5, most of the variance in treatment sessions was 
located among patients (88.4%); 4.4% of the total variance was located among 
therapists and 7.2% was located among practices. The mean number of 
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treatment sessions, adjusted for therapists and practices, was 10.0. Using the 
intercept and the variance component at practice level, the mean number of 
treatment sessions in 95% of the practices was calculated to be between 6.6 
and 13.4.  
 
 
Table 4.5: Distribution of variation in the number of physiotherapy treatment 
sessions in patients with non-specific LBP among different levels 
(practices, therapists, and patients). Results of the intercept-only 
model (n = 1,733) 
 
  (SE) % P 
Intercept 10.03 (0.37)   
Deviance 11,299.52    
     
Variance     
Practice level 3.06 (1.28) 7.2% 0.016 
Therapist level 1.88 (0.91) 4.4% 0.038 
Patient level 37.75 (1.314) 88.4% <0.001 
     
Total 42.70  100.0%  
 
 
Contribution of predictor variables in the final model 
The contribution of the various predictor variables in the last step of the 
analyses is expressed in regression coefficients and standard errors in Table 
4.6. 
The influence of the characteristics with regard to the complaints 
appeared to be most powerful when all predictor variables were included for 
hierarchical linear regression analysis. Three out of four variables were related 
to the number of treatment sessions. Patients with sub-acute or chronic 
complaints received 2.3 sessions more compared to patients with acute 
complaints when all other variables were held constant; patients who were 
referred by a medical specialist received 4.2 sessions more compared to 
patients referred by a general practitioner; and patients who had prior therapy 
for the same or other complaints received 1.2 sessions more compared to 
patients who did not have prior therapy. 
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Demographic variables also had a statistically significant relationship to 
the number of treatment sessions. Older patients, female patients, and 
patients with public health insurance were treated more often than other 
patients. The level of education did not have a statistically significant 
relationship to the number of treatment sessions when all other predictor 
variables were controlled.  
Treatment goals did not have a statistically significant relationship to 
the number of physiotherapy treatment sessions. Two out of five interventions 
did show an association with the number of treatment sessions; patients in 
whom exercise therapy or physical modalities are part of the treatment are 
treated in one session more than other patients. 
Although most of the variance was located among patients, 
characteristics of the therapists were also shown to be related to the number 
of treatment sessions. Patients treated by a manual therapist received 1.4 
sessions fewer than patients treated by other physiotherapists. Therapists with 
additional training in LBP treated their patients in 1.5 sessions less than 
therapists without additional training. Female therapists and older therapists 
treated their patients in fewer sessions than younger and male therapists. 
Finally, therapists working more than 40 hours a week treated their patients in 
more sessions than therapists working less than 20 hours a week.  
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Table 4.6: Hierarchical regression analysis of predictors of the number of 
physiotherapy treatment sessions in patients with nonspecific LBP 
(n = 1,733)  
 
  B (SE) 
Intercept  9.300 (1.28) 
    
Patient level    
Age (years)   ***0.04 (0.01) 
Female (ref. Male)  ***1.90 (0.42) 
Education level: Middle (ref. low) 0.62 (0.40) 
 High (ref. low) -0.76 (0.52) 
 Unknown (ref. low) -0.28 (0.42) 
Health insurance: Private (ref. public) *-0.84 (0.38) 
 Unknown (ref. public) 0.34 (0.42) 
 High urbanisation rate (ref. 
low) 
0.10 (0.53) 
Complaint level    
Chronic complaints (ref. acute)  ***2.27 (0.44) 
Female*chronic complaints  **-1.79 (0.59) 
Recurrent complaint (ref. no)  -0.34 (0.34) 
Previous therapy (ref. no)   ***1.17 (0.35) 
Referral by medical specialist (ref. GP)  ***4.18 (0.77) 
Treatment level    
Treatment goal Maintaining body position 0.09 (0.49) 
 Changing body position 0.31 (0.46) 
 Functions of mobility 0.08 (0.43) 
 Functions of muscles 0.32 (0.51) 
 Pain 1.23 (0.64) 
Interventions Massage 0.71 (0.37) 
 Manual manipulation -0.38 (0.36) 
 Physical modalities *1.13 (0.48) 
 Exercise therapy **1.03 (0.35) 
 Information/advice -0.33 (0.38) 
Therapist and practice level    
Female (ref. male)   *-1.23 (0.57) 
Aged > 45 years (ref. < 45 years)  ***-2.01 (0.51) 
Manual therapist (ref. no)  *-1.44 (0.60) 
Patient-related working hours per week 20–40 (ref. < 20) -0.48 (0.61) 
 > 40 (ref. < 20) *1.80 (0.87) 
Additional training in LBP (ref. no)  **-1.47 (0.51) 
Additional training in LBP guideline (ref. no) 0.39 (0.47) 
Feasibility LBP guideline  > 7 (ref. < 7) 0.09 (0.48) 
 Unknown (ref. < 7) -0.31 (0.65) 
Number of LBP patients per therapist per month -0.14 (0.18) 
Group practice (ref. single-handed)  0.14 (0.80) 
    
Deviance   11,106.46 
 
* = P < 0.05; ** = P < 0.01; *** = P < 0.001. 
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Explained variance in final model 
Compared to the intercept-only model, the final model explained 13.4% 
of the variance (Table 4.7); 8.7% was explained at patient level, where most of 
the variance was located. The variance at practice level decreased by 22.2%, 
while the variance at therapist level disappeared almost entirely (decrease 
93.2%). In the final model, in which all predictor variables were added to the 
model, 93% of the variance was located among patients (not in table); the 
remaining variance was mainly located among practices. 
 
 
Table 4.7: Distribution of variation in the number of physiotherapy treatment 
sessions in patients with non-specific LBP among different levels 
(practices, therapists, and patients). Results of step two in the 
analyses (n = 1,733) 
 
 Variance (SE) % of explained variance in relation 
to the intercept-only model 
Practice level 2.38 (0.83) 22.2 
Therapist level 0.13 (0.43) 93.2 
Patient level 34.48 (1.20) 8.7 
Total 36.98  13.4 
 
 
Discussion 
 
This study confirms that there is substantial variation in the number of 
physiotherapy treatment sessions for patients with LBP and most of this 
variance is located among patients. A combination of various factors explains 
13.4% of the variance in the number of physiotherapy treatment sessions.  
To our knowledge, this is the first study in which the variation in the 
number of physiotherapy treatment sessions for LBP among patients, therapists 
and practices has been estimated simultaneously. The findings have major 
implications for the quality of care agenda in physiotherapy. 
Most of the variance by far is located at patient level. Demographic 
factors and factors relating to the complaints explained the major part of the 
variance, compared with factors relating to the treatment and the therapists. 
The positive association between the patient's age and the number of 
treatment sessions is in accordance with the literature (5;14), as is the effect 
of the patient's gender (14). The duration of the complaint, prior therapy, and 
the specialisation of the referrer are also related to the number of treatment 
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sessions. Although there might be other explanations as well, this finding is in 
agreement with the assumption that these factors are related to the severity 
of the complaint. On grounds of equity, it is appropriate that the severity of 
the complaint is related to the number of physiotherapy treatment sessions. 
The same is true of the relationship between the interventions and the number 
of treatment sessions, since it has been suggested that the contents of care 
are related to the severity of the complaints (2;7). Jette et al. (1996) were 
able to show that outcomes were associated with the use of some types of 
physiotherapy treatment in patients with spinal impairments (8). As the 
outcome of care was not investigated in the current study, it might be 
interesting to carry out further investigation into the relationship between the 
content of the treatment, the number of treatment sessions and the outcome. 
Factors at therapist level, such as their age, gender and specialty, were 
also associated with the number of treatment sessions, as were demographic 
factors and factors relating to the treatment and the complaints. It is 
questionable whether associations with factors at therapist level are desirable. 
It is suggested in the literature that practice style differences flourish in an 
environment of professional uncertainty (21;22). The Dutch physiotherapy 
guideline for LBP was published in 2001 to reduce professional uncertainty 
(19). The effects of this publication on physiotherapy practice might not be 
completely visible, since our results are based on data from patients treated 
between 2002 and 2004. The corresponding variable, however, does not show a 
relationship to the number of treatment sessions. Furthermore, the variation 
located at practice level might indicate a (conscious or unconscious) practice 
policy regarding the number of treatment sessions. This is in accordance with 
the assumption that individual practitioners are embedded within medical 
groups and that shared circumstances channel the behaviour of the group 
members, as stated by Westert et al. (1999) (22). In the current study, it 
proved possible to explain 13% of the variance. Although this percentage seems 
rather low, it is consistent with other studies carried out in health care 
professions (14;23;24). Dunlop et al. (2000) studied the role of socio-economic 
status in the differential use of physician services and were able to explain 
between 9% and 20% of the variance in the various analyses (23). Kersnik et al. 
(2001) investigated predictors of frequent attendance in general practice and 
explained 20% of the variance (24). Finally, Zuijderduin et al. (1995) studied 
factors related to the number of treatment sessions and were able to explain 
16% of the variance in the number of treatment sessions (14). 
 
 81 
Chapter 4 
It is necessary to gain more insight into the variation in the number of 
treatment sessions in order to increase the transparency of physiotherapy care 
and to increase its quality. What we particularly need to know is whether the 
unexplained variation is appropriate or not, as quality policy should be aimed 
at decreasing variance caused by inappropriate factors. Unexplained variation 
could consist of appropriate factors, such as psychosocial characteristics. 
Coping style, for example, is predictive of the ability to control or adjust pain 
(25) and a higher ability to control pain might result in a lower number of 
physiotherapy treatment sessions. Furthermore, some LBP patients have high 
levels of fear avoidance beliefs, which result in avoidance behaviour. 
Avoidance behaviour is perceived to be a maladaptive response, as it is 
associated with negative psychological consequences (e.g. exaggerated pain 
perception) and negative physiological consequences (e.g. decreased range of 
spine motion) (26). This reaction is likely to be associated with a higher 
number of treatment sessions. The extent to which these factors are indeed 
related to the number of physiotherapy treatment sessions is unclear as yet, 
however. In addition to psychosocial factors, the ability to learn motor 
behaviour might also influence the number of physiotherapy treatment 
sessions. Patients with a low ability to learn motor behaviour will need more 
treatment sessions than patients with a high ability to learn motor behaviour. 
Furthermore, a patient with a high baseline disability will need more 
treatment sessions than a patient with a low baseline disability. On the other 
hand, inappropriate factors, such as demands made by a patient that have no 
clinical relevance, might also be part of the unexplained variation. It will be a 
challenge for future investigations to study the effects of the above-mentioned 
characteristics as well. 
The mean number of treatment sessions is ten in the current study, but 
comparisons with international literature suggest that the mean number of 
treatment sessions varies. One study in Northern Ireland showed a median 
number of five treatment sessions for patients with LBP (4), while a study in 
the United States of America showed a mean number of eleven treatment 
sessions (6). In the Dutch situation, the mean number of treatment sessions is 
located around the number that is eligible for reimbursement by public health 
insurance funds. 
The limitations of the current study include its reliance on therapists to 
accurately record relevant data, but we expect only minimal inaccuracies in 
the data for two reasons. Firstly, the participating therapists charge the health 
care funds electronically for the treatment sessions provided. In the current 
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study, a quantity of the data collected has been filtered out of this 
reimbursement data. Secondly, missing data or wrong data are corrected by 
means of standardised quality control. Another limitation of the study is the 
possibility that the participating therapists are a subgroup of Dutch therapists, 
i.e. therapists working in computerised practices and therapists that were 
willing to participate. Basic characteristics of the participants, however, like 
gender, age, and years since graduation, are comparable to all Dutch 
therapists. 
 
 
Conclusion 
 
In summary, our results suggest that the number of physiotherapy 
treatment sessions in patients referred with non-specific LBP mainly depends 
on characteristics at patient level. The greater part of the clinical variation 
was not explained, however, which means that additional research focusing on 
psychosocial factors is necessary for a progressive increase in the transparency 
of care. 
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 Abstract 
 
Background: Since the 1990s, new insights in the physiotherapy management of 
low back pain have been described in guidelines. Furthermore, insurance 
companies introduced a volume policy to control the costs for physiotherapy. 
Objective: This study aims to establish if developments in knowledge and 
health policy since the 1990s have resulted in changes in the physiotherapy 
management of patients with low back pain (LBP) in the Netherlands. 
 
Methods: Data from 3148 patients, referred because of LBP, were selected 
from the databases of two registration studies (1989–1992 and 2002–2003) of 
patients treated by physiotherapists. Descriptive statistics were used to 
compare patient characteristics. A multi-level regression analysis was carried 
out to determine a change in the number of treatment sessions adjusting for 
patient and disease characteristics, and to control for different levels (patient 
and physiotherapist). 
 
Results: A small decline in the number of treatment sessions was observed. In 
2002, exercise therapy was the most frequently applied intervention, while 
massage and physical modalities were the interventions of first choice in the 
early 1990s. 
 
Conclusion: Our results suggest that since 1990 the management of patients 
with LBP by physiotherapists in the Netherlands has changed. Both quality 
management by the profession and volume policy by government and insurance 
companies seem to have been instrumental in bringing about a decline in the 
number of treatment visits and an increase in the use of evidence-based 
interventions. 
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Introduction 
 
Since the 1990s there have been several developments as well as new 
regulations within the Dutch physiotherapy practice. In this study we want to 
establish if these changes have had an effect on the management of patients 
in the physiotherapists’ practice. We will focus on one complaint-specific 
group of patients, those with non-specific low back pain (LBP) because they 
form the largest population in physiotherapy practice (1). We hypothesise that 
due to quality policy by the profession and volume policy by government the 
number of visits per treatment episode has decreased and that a shift can be 
observed in the choice of interventions to a more active approach. 
In 1990, a new quality policy in The Netherlands was deemed necessary 
because of the government’s plan to introduce self-regulation and competitive 
elements in the health care system. To protect patients in a system with less 
government regulation, the quality of care had to be ensured. At national 
level, agreements about a new quality policy were made among all parties 
involved: the providers, patient organisations, insurers and the government 
(2;3). In order to fulfil the quality requirements, the Royal Dutch Society for 
Physical Therapy adopted a program for continuous quality improvement in 
1995. This program included four elements: continuing education, 
development and implementation of clinical practice guidelines, consultation 
platforms for quality improvement, and quality registration. The consultation 
platforms, consisting of 10–15 physiotherapists working on quality improvement 
and assurance, are considered the heart of the quality assurance program and 
were established to encourage cooperation and communication among 
physiotherapists and to aid implementation of the different elements of the 
quality program (4). 
In 2001, the physiotherapy guideline for the assessment and treatment 
of patients with non-specific low back pain was published (5). The guideline 
recommends an active approach consisting of interventions such as ‘instruction 
and advice’ and ‘exercise therapy’ aiming at improvement of activities and 
participation (5). The guideline states that one or two visits should be 
sufficient for patients with acute LBP with a normal course in whom activities 
gradually increase. Furthermore, the use of passive interventions such as 
massage, traction, ultrasound, electro therapy, and laser is not advised. This 
follows the recommendation of the Health Council of the Netherlands made in 
1999 about the use of physiotherapy modalities. In this report the use of 
physiotherapy modalities is advised against because of the lack of evidence of 
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its effectiveness (6). The recommendations in the guideline for physiotherapy 
followed the general practitioners’ guideline about patients with LBP 
developed in 1996 by the Dutch College of General Practitioners. In this 
guideline the main recommendations were the activation of patients and the 
discouragement of bed rest. Furthermore, according to this guideline it is 
recommended not to refer patients with acute LBP to the physiotherapist. 
Instead, patients should be advised to stay active and be given a prescription 
for medication, if necessary. For patients with chronic LBP exercise therapy 
might be beneficial; therefore, referral to an exercise therapist or 
physiotherapist might be useful (7).  
Next to these developments in the practice of physiotherapy, there have 
also been changes in the governmental policy concerning physiotherapy. 
Because of the increasing costs of health care the Minister of Health, Welfare 
and Sports passed a new regulation in 1996 which restricted the claim that 
people with public insurance, 66% of the Dutch population, could make on 
physiotherapy to nine treatment visits (8). Furthermore, from the beginning of 
2000, in order to get more control over the quality and costs of physiotherapy, 
public insurance companies started a ‘volume policy’. Benchmarking, i.e., 
comparing the volume of a particular practice with the average volume of the 
nation or region, is one of the instruments used for this policy. In some cases 
financial incentives are applied to encourage a lower average of treatment 
visits per physiotherapist (2). 
In this study we will test the following three hypotheses: first, it is 
expected, that the proportion of patients with acute LBP has declined between 
1989 and 2002 because of the negative recommendation about referral of 
patients with acute LBP by the Dutch college of General Practitioners in 1996. 
Secondly, because of the changes in the reimbursement policy we expect to 
see a decrease in the number of visits within a treatment episode for patients 
with LBP. As the reimbursement policy is aimed at patients with public health 
insurance, we expect to see less decrease in patients with private health 
insurance than in patients with public health insurance. Finally, the 
expectation is that there will be a decline since 1989 in the use of 
physiotherapy modalities and massage therapy and a rise in the use of 
‘instruction and advice’ and ‘exercise therapy’ caused by the introduction of 
the guideline for the treatment of LBP by physiotherapists in 2001 and the 
advice against physiotherapy modalities by the Health Council of the 
Netherlands in 1999. 
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Methods 
 
Design 
For this study we used data from two registration projects carried out in 
The Netherlands in 1989–1992 and 2002–2003. The aim of the first project was 
to gain insight into the physiotherapy practice in the Netherlands. Eighty-three 
randomly selected physiotherapists working in 32 physiotherapy practices all 
over the country were included in this project. They supplied paper data on 
more than 16,000 patients (9). The second source of data came from the 
National Information Service for Allied Health Care, a continuous computerised 
registration network existing of over 100 randomly selected Dutch 
physiotherapists working in 40 physiotherapy practices all over the country, 
which started in April 2001 (1). From this database, data of patients with a 
referral date from July 2002 until May 2003 were selected. In both projects the 
participating physiotherapists were representative for the Dutch population of 
physiotherapists in primary care at that time with respect to the following 
factors: age, gender, number of working hours and years of experience. 
Collected data in both projects included patient characteristics, the 
referring physician, the reason for referral, the duration of the complaint at 
the start of the treatment episode, the number of visits per treatment episode 
and the interventions used. All variables but the referral diagnosis were 
gathered by closed format questions (Table 5.1). In both projects the referral 
diagnosis was registered by the participating physiotherapists in free text 
format. This free text was coded according to the International Classification 
of Primary Care by researchers (10). Most of the variables in the two 
registration projects were collected in a similar way making comparison 
possible. The registration method of data about the kind of intervention 
differed, however. In the project carried out between 1989 and 1992, the 
physiotherapist had to register in each visit which interventions with a 
maximum of four were used. In the project carried out between 2002 and 
2003, the physiotherapists were asked to register at the end of the treatment 
the three most important interventions that were used in more than 50% of all 
visits. Nevertheless, in both registrations the same classification of 
interventions was used, including the interventions ‘physiotherapy modalities’, 
‘massage therapy’, ‘instruction and advice’ and ‘exercise therapy’. From the 
data in the first project, it was calculated which interventions were applied in 
at least 50% of the treatment visits. From these interventions, the three most 
applied interventions were used for comparisons with the second study. 
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Table 5.1: Overview of variables of both registration projects used for 
secondary analysis 
 
Variables 1989–1992 2002–2003 Used in analyses as 
Patient    
Gender Male; female Male; female Categorical 
Age Date of birth Date of birth Continuous: age in years at 
start treatment episode 
Health 
insurance 
National health 
insurance (Nhi), 
private health 
insurance (Phi) 
National health 
insurance (Nhi), private 
health insurance (Phi) 
Dichotomous 
Education Ordinal, 8 categories Ordinal, 8 categories Categorical (4 categories): 
Low (primary ed.); Advanced 
(secondary ed., lower and 
intermediate vocational ed., 
pre-university ed.); High 
(higher vocational and 
university ed.) Unknown 
(missing values) 
Type of 
referring 
physician 
GP or medical 
specialist 
GP or medical 
specialist 
Dichotomous: GP; medical 
specialist 
Reason for 
referral 
As given by letter by 
the referrer; coded 
with ICPC by 
researchers 
As given by letter by 
the referrer; coded 
with ICPC by 
researchers 
Selection of patients with 
ICPC-code L03.00 
Duration of 
complaint 
at start 
episode 
Date of start 
complaints  
<2 days; 2–7 days; 1 
week to 1 month; 
1–3 months;  
3–6 months; 6 months 
to 1 year; 1–2 years; 
>2 years; unknown 
Categorical: acute (<1 
month); sub-acute (1–3 
months); chronic (>3 months) 
Treatment    
Treatment 
sessions 
Dates of treatment 
sessions 
Dates of treatment 
sessions 
Continuous; number of 
treatment sessions 
Interventions Based on Dutch 
classification; 
registration at the 
level of the treatment 
sessions: at most four 
interventions could be 
registered for each 
treatment session 
Based on Dutch 
classification; 
registration at the level 
of the treatment 
episode: at most three 
interventions (out of 
25) applied in at least 
50% of the sessions 
could be registered 
Categorical; top 5 of most 
used interventions per 
episode 
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Patients 
Data of patients referred with the diagnosis: ‘low back pain without 
radiation (ICPC-code L03)’ and aged 18 years or older were selected from the 
two databases (n = 3148). A total of 1948 patients were selected from the 
project carried out between 1989 and 1992 and 1200 patients from the project 
between 2002 and 2003.When answering the research questions a distinction 
will be made between patients with chronic LBP (complaints over 3 months), 
sub-acute (complaints between 1 and 3 months) and acute LBP (complaints 
lasting 1 month or less). 
 
Data analysis 
For all variables but ‘education’ the percentage missing values was less 
than 1%. For the variable ‘education’, 25% of the data collected in 2000–2003 
had missing values. Software program SPSS 11.5 was used for the bivariate 
analyses. Differences in categorical data between patients with LBP in 1989–
1992 and 2002–2003 were tested using chi-square tests (significance level of 
0.05). Independent samples T-tests (significance level of 0.05) were used to 
test differences in continuous data (age, number of treatment visits). The 
Mann–Whitney test was used to test the difference between education levels. 
A multi-level regression analysis, using Software program MLwiN, was 
carried out to determine a change in the number of treatment visits per 
episode. We adjusted for gender, age, education, health insurance, type of 
referring physician, duration of complaint, physiotherapist, and practice on 
the basis of former studies in which the influence of the above factors on the 
number of treatment visits was found (11;12). Apart from analyses with all 
data, analyses were done separately for patients with public health insurance 
and patients with private health insurance, in order to investigate whether the 
effect differed between both groups of patients. Dummy variables were 
constructed to replace categorical variables. Because of the large amount of 
missing data for the variable ‘education’ we added a category ‘unknown’. A 
multi-level analysis was used because the data had an intrinsically hierarchical 
nature: the patients (level 1) were nested in the sample of physiotherapists 
(level 2) who were nested in a sample of practices (level 3). Therefore, the 
data were not independent violating a major assumption of traditional 
regression analysis. 
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Results 
 
Patient characteristics 
The proportion of patients with LBP in the population of patients visiting 
the physiotherapist has grown significantly between 1989 and 2002 (Table 5.2). 
Particularly, the proportion of women with LBP has increased by 3%. 
Furthermore, the proportion of patients with acute LBP has not changed while 
the proportion of patients with sub-acute and chronic LBP has grown 
significantly since 1989. 
 
 
Table 5.2: Proportion of patients, in 1989–1992 and 2002–2003, with LBP 
related to the total population of patients in the Netherlands 
visiting the physiotherapist 
 
 Total population 
 1989–1992 (n = 16.340) 2002–2003 (n = 7.561) 
Patients with LBP % 11.9 15.4** 
Gender %   
Men with LBP 6.5 7.0 
Women with LBP 5.4 8.4** 
Age %   
18–35 years 4.4 3.8* 
35–55 years 5.2 6.7** 
>55 years 2.4 4.9** 
Duration of LBP %   
Acute 7.0 7.1 
Sub-acute 2.6 3.2* 
Chronic 2.3 5.1** 
 
*p < 0.05, **p < 0.01. 
 
 
In Table 5.3 there is a general shift to be seen in the characteristics of 
the patient population with LBP in The Netherlands. Compared to 1989–1992 
the population in 2002–2003 is older, the patients are higher educated, less 
people have public insurance and less people are referred by the GP. This 
pattern is similar for all three subgroups, acute, sub-acute and chronic LBP. 
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Number of treatment visits 
In 1989–1992 the average number of visits per treatment episode for LBP 
was 11.3 (S.D. 1.4). In 2002–2003, after adjusting for gender, age, insurance, 
education, referrer and physiotherapist there is a significant decrease of 1.1 
visits (p < 0.01) (Table 5.4). Also, there were differences in changes in the 
number of treatment visits per subgroup: the number of treatments visits for 
patients with acute and sub-acute LBP significantly decreased between 1989 
and 2002 (p < 0.01), while a significant increase in the number of treatments 
visits was observed for patients with chronic LBP. Analyses separately for 
patients with public health insurance and for patients with private health 
insurance showed that the number of treatment visits had decreased only in 
patients with public health insurance. 
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Interventions 
Table 5.5 shows the top five of most used interventions on patients 
with LBP between 1989 and 1992 and between 2002 and 2003. In 1989–1992, 
massage therapy was the most frequently applied intervention (55.9%), in 
2002–2003 this intervention had the third position (38.5%). The use of 
physiotherapy modalities was frequently used in almost half of the treatments 
given between 1989 and 1992, while in 2002–2003 it was used in only 11.8% of 
the treatments. The use of exercise therapy rose from 40.9% to 76.3%. Changes 
in interventions for patients with acute, sub-acute and chronic LBP are largely 
similar. 
 
 
Table 5.5: Top five of the most frequently applied interventions by 
physiotherapists on patients with LBP in 1989–1992 and 2002–2003 
in The Netherlands 
 
 1989–1992  2002–2003 p 
 percentage order  percentage order  
Massage 55.9 1  38.5 3 <0.001 
Physiotherapy modalities 45.1 2  11.8 5 <0.001 
Exercise therapy 40.9 3  76.3 1 <0.001 
Passive mobilisation 37.1 4  43.4 2 0.001 
Instruction and advice 22.7 5  29.1 4 <0.001 
 
 
Discussion and conclusion 
 
To our knowledge, this is the first study in the field of physiotherapy 
focussing on changes in the management of patients with LBP over time using 
registration data. The results of our study suggest that since the 1990s there 
has been a rise in the proportion of patients with LBP visiting the 
physiotherapist. Furthermore, the number of visits within a treatment episode 
in patients with LBP has slightly decreased; massage and physical modalities 
have become less popular, while exercise therapy has grown in popularity. 
According to Statistics Netherlands, the number of patients visiting the 
physiotherapist has increased over the last 10 years (13). Therefore, one can 
conclude that the increase in the proportion of patients with LBP reflects an 
absolute increase in the number of patients with LBP visiting the 
physiotherapist. This absolute increase corresponds with the finding that in 
2001, compared to 1987, more Dutch people reported to suffer from LBP (14). 
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Our findings that patients with LBP visiting the physiotherapist have become 
older and higher educated can only partly be explained by a pattern that can 
be seen over the whole of the population in The Netherlands. Our results 
suggest that, apart from an absolute increase in patients, a shift can be 
observed in demographic characteristics of patients with LBP visiting the 
physiotherapist. 
Contrary to our expectations, the proportion of patients with acute LBP 
visiting the physiotherapy practice in 2002 or 2003 did not decrease compared 
to 1989–1992. Our expectations were based on the Dutch guideline for general 
practitioners for the treatment of patients with LBP introduced in 1996, which 
advises against a referral to physiotherapy in patients with acute complaints 
(7). Previous research showed that Dutch GP’s treat their patients in 
accordance to the standard in only 78% of the consultations (15). Another 
possible reason for the referral of patients with acute LBP to the physiotherapy 
practice is offered by van Tulder et al. (16) who state that prevention of 
chronicity should be one of the major aims in the management of LBP in 
primary care. Possibly, GP’s refer some patients with acute LBP to the 
physiotherapist to prevent chronicity. Research is necessary to determine the 
specific reasons why GP’s refer patients with acute LBP to the physiotherapist.  
We observed a decrease of about 20% in the number of treatment visits 
over time in patients with acute low back pain. As this decrease was only 
observed in patients with public health insurance, it is expected that mainly 
reimbursement policy had influenced the number of treatment visits. The 
introduction of guidelines for physiotherapy and general practice emphasising 
an active approach on the basis of instruction and advice instead of supervised 
visits of exercise probably have less influenced the number of visits. As the 
average number of visits in practice differs substantially from the number of 
visits recommended in the guideline for physiotherapy, a gap between practice 
and guideline might be the reason for this lack of influence.  
Relatively large changes in the use of physiotherapy modalities and 
exercise therapy are noticed in the current study, which indicate more 
evidence-based practising. And as the guideline was published just one year 
before the second registration, changes may increase. Although the changes in 
the use of interventions in patients with LBP support our hypotheses, there are 
some results that need highlighting. First, the rise in the use of instruction and 
advice in 2002 and 2003 compared to the period 1989–1992 is only one step up 
in the top five, while patient education is an important recommendation in the 
LBP guideline for physiotherapist (5). However, previous research showed that 
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instructions and advice are given more frequently than therapists report in 
general (17). Furthermore, in a study done in 1999 it was shown that 
physiotherapists do comply with the recommendation about giving patient 
education. However, many differences in the amount of information provided 
were found (18). Secondly, the use of passive mobilisation has risen from 37.2% 
in 1989–1991 to 43.4% in 2002–2003. This is contrary to the guideline which 
states that passive mobilisation and traction is not useful in the treatment of 
patients with LBP (5). Those findings, however, are in line with other studies 
reporting on the popularity of passive mobilisations among physiotherapists for 
patients with low back pain (19;20). 
In 1991, the Dutch remuneration for treatments of patients with public 
health insurance changed from a remuneration system based on the number of 
separate interventions in one visit into a fixed payment per visit. This might be 
an alternative explanation for our findings. However, van Baar et al. (21) 
studied in detail the effects of this change and they neither found changes in 
the application of interventions, nor in the number of treatment visits. 
Therefore, it is not likely that our findings can be explained by this change.  
There are a few limitations to this study that need to be mentioned. 
First of all, the two projects that this current study is based on were carried 
out in different ways; paper data in 1989–1991 and electronic data in 2002–
2003. Furthermore, it was not possible to compare data on treatment goals 
and on the result of treatment. Those data could have been a valuable 
supplement to determine changes in the treatment of patients with LBP. 
Finally, in determining the change in the number of treatment visits only a 
limited number of variables were taken into account. It is very likely that 
psychosocial variables such as pain behaviour, coping style and locus of control 
have an influence in the number of treatment visits. In neither project data on 
psychosocial variables were collected. 
On the basis of our study one can conclude that physiotherapy 
management of LBP seems to have changed as a result of quality management 
by the profession and volume policy by government. 
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 Abstract 
 
Objective: The aims of the current study were to investigate the concordance 
between patients with neck, back or shoulder pain and physiotherapists and 
exercise therapists about the outcome of care and to identify the therapist-
based outcome measure that corresponded most with patient-based measures. 
 
Study design and setting: In this prospective observational study, thirty-nine 
physiotherapists and exercise therapists and 173 patients completed written 
questionnaires after the first visit and six or ten weeks later. Concordance 
between therapist-based outcomes and patient-based outcomes was 
determined with Receiver Operating Characteristics (ROC) curves. For the 
superior therapist-based measure sensitivity and specificity were computed.    
 
Results: The values of the area under the ROC-curves (AUC) ranged from 0.68 
to 0.82. The therapist-based transition question about the extent to which the 
complaints of the patients were changed had the best AUC-values. 
Corresponding sensitivity and specificity scores were 0.75 and 0.84, 
respectively. 
 
Conclusion: AUC-values for the concordance on outcome varied from fair to 
good. However, the optimum cut-off to separate into patients who improved 
and patients who did not was high, reducing the feasibility in clinical practice. 
Therefore, therapist-based outcome measures should only be used in 
combination with patient-based outcome measures. 
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Introduction  
 
In recent years, there has been a pressure on physiotherapists and 
exercise therapists (Box 6.1) to become more accountable for their practices. 
This pressure is raised by those who allocate and fund health care, but also 
within the physiotherapy profession and exercise therapy profession itself 
(1;2). Rising costs of health care and growing competition in the marketplace 
have created a need for proof of effectiveness of treatment, which can be 
fulfilled by assessment of health outcomes. At the level of the individual 
patient, assessment of health outcomes provides information regarding 
symptoms, risk and status change in response to treatment. Furthermore, data 
from outcome measures can be summarised across many patients, giving rise 
to research into the natural course of illness or cost-effectiveness when 
combined with results of clinical trials (2). Traditionally, outcome in 
physiotherapy and exercise therapy has been measured in terms of 
physiological parameters (e.g. nerve conduction) or improvement in physical 
findings (e.g. range of motion) (3). Today, the focus is more on patients’ 
impairments, activity limitations and participation restrictions (4) and it is 
widely recognised that for these outcomes patients’ perspectives are essential 
(3). Patient-based outcome measures include disease-specific questionnaires, 
visual analogue scales (VAS), numeric rating scales for pain, or global ratings of 
change. However, application of these patient-based measures requires 
therapists’ knowledge of these measures and time. Both are barriers for 
therapists for using these measures (5). It might be more efficient to have 
outcome measures that can be answered by therapists themselves, on the 
condition that these measures are short and simple to answer. Furthermore, 
non-response bias might be lower when the measure is suitable for 
implementing in regular clinical medical records or registration forms, which 
facilitates completing the measure on the long-term. This raises the issue 
whether simple therapist-based outcome measures are useful in physiotherapy 
and exercise therapy practice and to what extent therapists correspond with 
patients about the outcome of the care. From research in nursing settings, for 
example, it appears that nurses rate patients’ pain lower than patients do 
(6;7). In physiotherapy and exercise therapy care, the extent of concordance 
has not been studied yet, nor are well-studied therapist-based outcome 
measures available. The current study tries to fill in this gap by determining 
the concordance regarding the outcome of care between physiotherapists or 
exercise therapists and their patients with neck, back and shoulder 
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complaints. Two research questions will be answered: 1) to what extent do 
physiotherapists and exercise therapists correspond with their patients about 
the outcome of care? 2) Which therapist-based outcome measure corresponds 
best with patient-based measures? Several valid and reliable patient-based 
measures, including both disease-specific and generic outcome measures, were 
used as reference criterion (i.e. gold standard).  
 
 
Box 6.1: Physiotherapy and exercise therapy in the Netherlands 
 
In the Netherlands, besides physiotherapists also exercise therapists are concerned with the 
treatment and prevention of impairments, activity limitations and participation restrictions 
caused by the process of ageing or that of injury or disease. More than physiotherapists, 
exercise therapists have a system that stresses the pedagogical aspects of the learning 
process. Two kinds of exercise therapists can be distinguished: Cesar exercise therapists and 
Mensendieck exercise therapists. Traditionally, Cesar therapy was dynamic with verbal 
instructions and demonstration, while Mensendieck therapy was static with verbal 
instructions only (33). However, nowadays, differences are negligible.  
 
 
Methods 
 
Design 
For determining the extent of concordance between therapists and 
patients about the outcome of care, patient-based outcome measures were 
used as ‘gold standard’. Because no single accepted method (gold standard) 
exists for assessing outcome, several ‘anchors’, based on valid and reliable 
patient-based disease-specific and generic outcome measures, were 
constructed. Physiotherapists and exercise therapists completed a short 
written questionnaire after the first visit of each new patient with back pain, 
neck pain or shoulder pain (T0) and once again six weeks (physiotherapists) or 
ten weeks (exercise therapists) later (T1). In addition, therapists asked these 
patients to participate in the study. Participating patients also completed 
written questionnaires after the first visit and once again six or ten weeks 
later. A fixed time frame of six and ten weeks, instead of a fluctuating time 
frame in which the second questionnaire would be completed at the end of the 
treatment, was preferred. Dutch physiotherapists treat half of their patients in 
six weeks or less; exercise therapists treat about 40% of their patients in ten 
weeks or less (8). In order to restrain the burden for therapists, the study was 
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not conducted in the whole population, but in three patient groups visiting 
physiotherapists and exercise therapists most often, i.e. patients with back, 
neck or shoulder complaints. Therapists were blinded to the questionnaires of 
patients, and vice versa. The study was conducted within the National 
Information Service for Allied Health Care (in Dutch called LiPZ). LiPZ is a 
computerized registration network in which 147 Dutch physiotherapists and 
exercise therapists working in private practices all over the country record 
healthcare-related data on a continuous base (9). 
 
Participants 
Therapists and practices 
The 147 physiotherapists and exercise therapists participating in LiPZ 
were invited to participate in the additional study. The response on this 
invitation was 81.6% (120 therapists), 62 therapists were willing to participate 
(51.6% of the responders). Frequently mentioned reasons for not participating 
were ‘not enough time’ and ‘too much burden for patients’. Of these 62 
therapists, 39 therapists have actually delivered data. Table 6.1 presents the 
characteristics of the participating therapists. Comparisons with all Dutch 
physiotherapists and exercise therapists (10;11) showed no difference in 
gender, but participants were younger than the total population. On practice 
level, no difference was found in the percentage of single-handed practices. 
 
 
Table 6.1: Characteristics of physiotherapists or exercise therapists (n=39) 
and practices (n=36) in the sample and in the Netherlands (15,137 
therapists in 6,128 practices) 
 
  Sample  Dutch physiotherapists and 
exercise therapists (10;11) 
 
  % (n) % (n) p 
Therapist Male 41.0 16 27.9 (4,215) 0.067 
 < 45 years 43.6 17 63.3 (9,278) 0.011 
    
Practice Single-handed 47.2 17 52.0 (3,184) 0.466 
 
 
Patient population 
Therapists asked patients aged 18 years and older and having back pain, 
neck pain and /or shoulder pain to participate in the study. Exclusion criteria 
were presence of trauma, no treatment indication, severe psychological 
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problems to the opinion of the therapist, prognosis to die within one year to 
the opinion of the therapist, not being able to complete written 
questionnaires, and having not enough command of the Dutch language. As for 
the current study patients were not subjected to treatment other than usual, 
nor were required to behave in a certain manner, ethical approval was not 
required. Nevertheless, patients received an information letter and they could 
refuse participation without any consequences for their treatment. The study 
is performed in adherence with the Dutch privacy regulations. 
 
Procedure 
Therapist-based outcome measures 
Participating therapists received at the start of the data collection an 
information package, including ten short written intake questionnaires for the 
therapists and ten envelopes with information about the study, a reply-card 
and written intake questionnaires for the patients. When all questionnaires 
and envelopes were used, new questionnaires and envelopes were sent. 
Therapists were asked to complete a questionnaire after the first visit of each 
patient with back pain, neck pain or shoulder pain and to return this 
questionnaire to the researchers. About one week before the second 
questionnaire needed to be completed, the researchers sent a new 
questionnaire to the therapists with the date that it should be completed on 
it. If necessary, reminders were sent about two weeks after the date that the 
questionnaire should have been completed. In addition, therapists were asked 
to inform the patients about the study and to give them the envelope with 
information, a reply-card and a questionnaire. Several existing therapist-based 
outcome measures were included in the questionnaire for therapists:  
• The patient specific functional scale was measured at T0 and T1 (12). 
Therapists selected in the intake survey an unlimited number of activities 
that to their opinion were perceived as important by the patient and the 
patient would like to have improved by the treatment. A list with 27 
activities was offered as suggestions, but therapists were also allowed to 
select activities that were not on the list. For the three most important 
activities therapists were asked to indicate the level of difficulty that the 
patient to their opinion had with the activity on a 100 mm VAS (0= no 
difficulty at all; 100 = impossible). At T1, the therapists indicated again the 
level of difficulty with the same three activities on a 100 mm VAS (0= no 
difficulty at all; 100 = impossible). When completed by patients, the patient 
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specific functional scale has been reported to be reliable and valid (12;13) 
and is suggested to be the most responsive tool (13). 
• A transitional question about the complaints of the patient. At T1 therapists 
were asked to score the extent to which the complaints were changed 
compared to intake on a four-point scale. Response options were ‘free of 
complaints/ strongly improved’, ‘improved’, ‘not changed’, ‘worsened’. 
• A transitional question about the level of activities. At T1 therapists were 
asked to score the extent to which the level of activities in general was 
changed compared with intake on a four-point scale. Response options were 
‘strongly improved’, ‘improved’, ‘not changed’, ‘worsened’. 
• Severity of the patients’ complaint was measured at T0 and T1. Therapists 
were asked to indicate the severity of the patient’s complaint at intake and 
six or ten weeks later on a scale from 0 (not severe at all) to 10 (very 
severe). 
The choice for these therapist-based outcome measures was based on their 
practical simplicity and on the registration form for exercise therapy as 
developed by their professional organisation. 
 
Patient-based outcome measures  
Patients were invited by their therapists to participate in the study and 
received an envelope with information about the study, a reply-card and a 
questionnaire. They could read the information at home and were asked to 
return the reply-card to the researchers. When they were willing to 
participate, they were asked to complete and return the questionnaire as well. 
About one week before the second questionnaire needed to be completed, the 
researchers sent the patients the second questionnaire with the date that it 
should be completed on it. When necessary, two weeks after this date 
reminders were sent. Besides several disease-specific measures and generic 
outcome measures, the patients’ questionnaires included a question about the 
location of their complaints. Depending on the location of the complaints, one 
of the following disease-specific outcomes was measured at T0 and T1: 
• The Roland-Morris Disability Questionnaire (RDQ) (14) for patients with back 
complaints. The RDQ is a 24-item questionnaire that evaluates functioning in 
patients with low-back pain, with a two-response option for each item. The 
questionnaire can be filled out in five to ten minutes. The psychometric 
characteristics, including the responsiveness, are good (15;16). 
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• The Neck Disability Index (NDI) (17) for patients with neck complaints. The 
NDI is a 10-item questionnaire that evaluates pain-related impairments 
associated with activities of daily living in patients with neck complaints, 
with a six-response option for each item. The questionnaire can be filled out 
in eight to 12 minutes. Psychometric characteristics of the NDI are moderate 
to good (18). The NDI has a good sensitivity-to-change (19;20) 
• The Disabilities of the Arm, Shoulder and Hand Outcome Measure (DASH) (21) 
for patients with shoulder complaints. The DASH is a 30-item questionnaire 
that evaluates symptoms and physical functioning in patients with disorders 
of the upper limb, with a five-response option for each item. It can be filled 
out in less than five minutes (22). In a systematic review of the literature on 
clinimetric evaluations of shoulder disability questionnaires was concluded 
that the DASH received best ratings for its clinimetric properties, including 
its responsiveness (22).  
 
The following generic outcome measures were measured: 
• An 11-points transitional scale indicating the global health perception. At T1 
patients were asked to score the extent to which the global health 
perception was changed compared to the global health perception at intake. 
The transitional scale ranged from –5 indicating ‘much worse’ to +5 
indicating ‘much better’, where 0 indicated ‘about the same’. Although 
some researchers have demonstrated that patients have difficulties in 
actually remembering their prior health status and then comparing it to their 
current health care (23), research has also shown valid and responsive 
results for global rating scales of change in physiotherapy (3). 
• A transitional question about the complaints of the patient. At T1 patients 
were asked to score the extent to which the complaints were changed 
compared to intake on a five-point scale. Response options were ‘strongly 
improved’, ‘improved’, ‘not changed’, ‘a little worse’, ‘much worse’. 
 
Anchors 
In the current study, three anchors were used as gold standards for 
measuring the concordance. The anchors were based on the disease-specific 
questionnaires, as those are reported to be more sensitive-to-change than 
generic questionnaires (24). The first two anchors were classifications based on 
the percentage change score on the disease-specific questionnaires, the RDQ, 
NDI or DASH (which of these questionnaires depended on the complaints of the 
patient). As no consensus exists about the value of the minimally clinically 
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important change of these questionnaires (3), two different values were used. 
As the first anchor, patients whose score improved with at least 20% on the 
NDI, RDQ or DASH were classified as ‘improved’. As the second anchor, 
patients whose score improved with at least 30% were classified as ‘improved’. 
Using such a baseline score-dependent rule, instead of a distribution-based 
method like a reduction of three points, had the advantage that also patients 
with less severe disease could be graded as improved (25). The third anchor 
was a combination of 30% reduction on the RDQ, NDI or DASH and a rating of 
better on the transitional scale indicating the global health perception (a score 
of +2 or higher). This rule for defining patients as clinically improved was 
introduced by Jordan et al (2006) and was shown to be clinically relevant in 
patients with low back pain (25).  
 
Data analysis 
Scores on RDQ, NDI and DASH were transformed to cover an interval 
ranging from 0 to 100. The change score for each outcome measure was 
obtained by subtracting the six or ten weeks score from the baseline score. 
The percentage change score was calculated as follows: [change score/ 
baseline score]*100.  
Concordance between the therapist-based outcome measures and 
patient-based outcome measures was investigated by computing receiver 
operating characteristics (ROC) curves. ROC-curves are a tool for visualising 
diagnostic or outcome measures and for selecting the optimal measure (26;27). 
In the ROC-curve, the sensitivity versus 1-specificity for each scale value is 
plotted (26). The sensitivity is the proportion of positives that are correctly 
identified. The specificity is the proportion of negatives that are correctly 
identified by the test. The area under this curve (AUC) reflects the accuracy of 
the test to separate the group into those who have improved and those who 
have not. AUC-values between 0.7 and 0.8 are considered as fair; values 
between 0.8 and 0.9 as good; values higher than 0.9 as excellent. The best 
cut-off is that which maximises the sum of the sensitivity and specificity, 
which is the point nearest the top left-hand corner. AUC-values of different 
outcome measures can be compared easily. This is in contrast to Kappa-values, 
which magnitudes depend on prevalences (28;29). Anchors for the ROC-curves 
were the 20% and 30% reduction in RDQ, NDI or DASH scores and the 
classification of improvement that is introduced by Jordan et al (2006) (25).  
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The therapist-based measure with the highest AUC-values is classified as 
best measure. For this measure, sensitivity and specificity were computed for 
the optimum cut-off. 
 
 
Results 
 
Patient characteristics 
Therapists completed intake-questionnaires for 452 patients. In 411 
patients also the second questionnaire was completed (90.9%). Three-hundred-
forty-two patients completed an intake-questionnaire; in 229 cases (67.0%) 
also the second questionnaire was completed. For 196 patients data-collection 
was complete, of whom 23 patients had complaints other than neck, shoulder 
or back and therefore were excluded from the analyses. In Table 6.2 the 
characteristics of the remaining 173 patients are presented. Except for the 
location of the complaints, demographic characteristics of the study sample 
matched the characteristics of all patients with neck, back or shoulder pain in 
LiPZ (8). 
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Overview of outcome scores 
Table 6.3 provides an overview of scores at T0 and T1 and corresponding 
change scores. The mean score on the patient specific functional scale 
completed by the therapists reduced from 6.3 to 2.8. The ranking of the 
severity of the complaint reduced from 6.9 to 4.2. According to the therapists 
almost half of the patients were free of complaints at the moment of the 
second survey and in 43.4% of the patients the level of activities was strongly 
improved. At T1, scores on the RDQ, NDI and DASH reduced with on average 
3.6, 6.2 and 14.5 points, respectively. According to the anchor of 20% 
reduction on RDQ, NDI or DASH 71.9% of the patients improved. According to 
the anchor of 30% reduction on RDQ, NDI or DASH this was 61.0%. According to 
the anchor of a rating of better on the global health perception scale and 30% 
reduction on RDQ, NDI or DASH 47.1% of the patients improved. 
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Concordance between patients and therapists 
The transitional question about the extent to which the complaint has 
changed was included in the therapists’ questionnaires as well as in the 
patients’ questionnaire. When comparing the answers of both groups, it was 
shown that when therapists were positive about the outcome, most of the 
patients were as well (Table 6.4). However, still a considerable part of these 
patients indicated not to be improved. When dichotomising these results into 
the categories ‘not improved’ and ‘improved’, including the categories 
‘improved’ and ‘strongly improved’, sensitivity and specificity scores were 
0.930 and 0.277, respectively.  
 
 
Table 6.4: Therapists’ judgments about the extent to which the complaint 
has changed against patients’ judgments 
 
 Therapists’ judgment 
 Strongly improved  Improved  No change 
 
n % 
row 
% 
column
 n % 
row 
% 
column
 n % 
row 
% 
column 
Patients’ judgment            
Strongly improved 45 63.4 56.3  22 31.0 29.7  4 5.6 21.1 
Improved 24 41.4 30.0  29 50.0 39.2  5 8.6 26.3 
No change 11 25.0 13.8  23 52.3 31.1  10 22.7 52.6 
 
 
Table 6.5 shows the AUC-values for the therapist-based measures 
related to the three different anchors that were used as gold standards. In 
Figures 6.1 to 6.3 the corresponding ROC-curves are shown. Differences in 
AUC-values of the therapist-based measures were only small, but in all three 
situations, the transitional question about the extent to which the complaints 
of the patient have changed was superior to other measures.  
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Table 6.5: Areas under the Receiver Operating Characteristics (ROC) curves 
for measures on therapists’ level associated with three anchors 
 
 AUC 95% CI p n 
Anchor 1: 20% improvement on RDQ, NDI or DASH     
Change score severity of complaint 0.68 0.59-0.78 0.001 135 
Derivatives psfs1 0.70 0.60-0.79 <0.001 142 
Transition: change in complaints 0.73 0.64-0.82 <0.001 146 
Transition: change in activities 0.72 0.63-0.81 <0.001 146 
     
Anchor 2: 30% improvement on RDQ, NDI or DASH     
Change score severity of complaint 0.75 0.67-0.83 <0.001 135 
Derivatives psfs1 0.73 0.65-0.82 <0.001 142 
Transition: change in complaints 0.75 0.67-0.84 <0.001 146 
Transition: change in activities 0.74 0.66-0.82 <0.001 146 
     
Anchor 3: 30% improvement on RDQ, NDI or DASH and 
a rating of better on the global health perception scale     
Change score severity of complaint 0.72 0.64-0.81 <0.001 144 
Derivatives psfs1 0.74 0.66-0.82 <0.001 151 
Transition: change in complaints 0.82 0.75-0.89 <0.001 155 
Transition: change in activities 0.78 0.70-0.85 <0.001 155 
 
1 Patient specific functional scale. 
 
 
From the ROC curve in which the transitional question about the extent 
to which the complaints were changed was plotted against the anchors it 
appeared that the optimum cut-off score was 3.5, which was between the 
categories ‘improved’ and ‘strongly improved’. Corresponding sensitivity-
scores were 0.58 (20% improvement on RDQ, NDI or DASH as anchor), 0.64 (30% 
improvement on RDQ, NDI or DASH as anchor) and 0.75 (30% improvement on 
RDQ, NDI or DASH and a rating of better on the global health perception scale); 
corresponding specificity scores were 0.83 (20% improvement on RDQ, NDI or 
DASH as anchor), 0.81 (30% improvement on RDQ, NDI or DASH as anchor) and 
0.84 (30% improvement on RDQ, NDI or DASH and a rating of better on the 
global health perception scale). These sensitivity and specificity-scores were 
plotted in Figure 6.4. It was shown that, when the patients’ judgment was 
negative, the dichotomised therapists’ judgment was in line with the patients’ 
judgment in 80% to 90% of the patients, which means that the therapists 
considered the complaint as ‘improved’, ‘not changed’ or ‘worsened’. When 
the patients’ judgment was positive, in 58% to 75% of the patients the 
therapists’ dichotomised judgments were in line, which means that the 
therapists considered the complaints as ‘strongly improved’. 
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Figure 6.1: ROC-curve for therapist-based measures associated with 20% 
improvement on RDQ, NDI or DASH 
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Figure 6.2: ROC-curve for therapist-based measures associated with 30% 
improvement on RDQ, NDI or DASH 
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Figure 6.3: ROC-curve for therapist-based measures associated with a rating 
of better on the global health perception scale and 30% reduction 
on RDQ, NDI or DASH 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Discussion 
 
Current study was the first initiative to research into the usefulness of 
therapist-based outcome measures in physiotherapy and exercise therapy care. 
We investigated the concordance about the outcome of care between 
physiotherapists and exercise therapists and their patients with neck, back and 
shoulder complaints. Results showed that the extent of concordance varied 
from fair to good, depending on the anchor used. The therapist-based 
transitional question about the extent to which the complaints were changed 
had the highest concordance with patient-based measures. 
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Figure 6.4: Dichotomised scores on therapist-based transitional question* 
about the extent to which the complaints were changed compared 
to dichotomised scores on the three patient-based anchors 
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* The category ‘strongly improved includes only the value ‘strongly improved’ from the 
original scale; the category ‘not strongly improved’ includes the values ‘improved’, ‘no 
change’ and ‘worsened’ from the original scale. 
 
 
Although concordance was best when using the transitional question 
about changes in the severity of the complaints, the AUC-values of the other 
tested therapist-based outcome measures were only little less. Therefore, the 
results of the ROC-curves of these other therapist-based outcome measures 
were acceptable as well. With concordance varying from fair to good, the 
results for the transitional question about changes in the severity of the 
complaints seemed acceptable for measuring outcome in physiotherapy and 
exercise therapy. However, the optimum cut-off was high as it was between 
the answer categories ‘improved’ and ‘strongly improved’, reducing the 
feasibility of the measure in clinical practice. When using this high cut-off, 
therapists were more often negative about the outcome than patients: 
therapists classified patients as not improved in 58% to 75% of the cases where 
patients were classified as improved based on the anchors. However, based on 
the comparisons of the transitional questions about the changes in complaints 
which were asked to patients as well as therapists, therapists were more 
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positive. Apparently, therapists and patients have different points of views 
about the outcome of care. Consequently, the therapist-based outcome 
measure should only be used in combination with a patient-based outcome 
measure. Nevertheless, therapists have difficulties with applying patient-based 
outcome measures as they think it is time-consuming to administer the test 
and requires specific knowledge which they feel they are lacking (5). For that 
reason, its use should be made as easy as possible. First of all, the number of 
questionnaires should be restricted to one small core-set of outcome measures 
to make therapists’ choices easier. Such a core-set could for example be a 
combination of a generic questionnaire, like a global health perception scale, 
and a disease-specific questionnaire, like the RDQ for patients with back pain. 
Secondly, it is important that the use of patient-based outcome measures is 
implemented in primary physiotherapy and exercise therapy education and 
follow-up courses. Therapists have to learn how to apply and interpret 
questionnaires. A practical implication for increasing the use of patient-based 
outcome measures is including them in practices’ software programs. Many 
therapists already use software programs for recording patients and 
treatments and for reimbursement. Patient-based outcome measures can be 
included in these programs together with the corresponding manual, 
guaranteeing the availability of these questionnaires. When questionnaires are 
sent to patients by e-mail and are completed electronically, processing can be 
computerised, making manual calculations redundant. Furthermore, software 
should include options for plotting patient-based outcomes over time to give 
new prospective for showing patients’ improvement.  
In the current study, patients’ judgments were used as ‘gold standards’. 
This assumption is not necessarily always correct. Research has shown that, for 
example, treatment confidence and satisfaction may affect patients’ judgment 
about the outcome of physiotherapy care (30;31). Less confidence or less 
satisfaction may lead to less positive outcomes. It can be argued that patients 
with less confidence or less satisfaction may not actually improved less, but 
perceived it as less. In that situation, therapists might give a better indication. 
Of course, there are also factors that undermine the idea of therapists being 
more accurate than patients. Therapists might be more inclined to a positive 
answer than patients, as therapists do not like to confess that their treatment 
was not successful. This might especially be the case when rewards depend on 
the outcomes of care. However, this was not the case in current study, as 
outcomes were only used for research purposes. A second limitation is that the 
authors’ choice for the anchors used is subjective. Nevertheless, additional 
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sensitivity analyses in subgroups of patients, i.e. patients with back 
complaints, patients with neck or shoulder complaints, patients treated by 
physiotherapists, and patients treated by exercise therapists, and analyses 
with different anchors, all yielded similar results. Furthermore, the validity, 
reliability and utility of the RDQ have been well established in patients with 
low back pain (24). As reports of sensitivity to change suggests that clinically 
meaningful change varies depending upon the patient’s initial score, the 
authors decided to use a proportional criterion (3;24;25). Several researchers 
have calculated that the minimal detectable change on the RDQ is 4 to 5 
points. This represents a change of about 20% of the scale range (24). In the 
analyses also a more stringent cut-off point (30%) was included. The third 
anchor was based on a recent study of Jordan et al. in which a ‘better’ 
criterion was added to the score on the RDQ (25). This rule was shown to have 
good sensitivity and specificity in patients with low back pain consulting 
primary care. In the current study, this rule was expanded to patients with 
neck and shoulder pain by using change scores on the NDI and DASH as well. 
And as stated before, sensitivity analyses in these subpopulations showed 
similar results. The third limitation of the current study is the low percentage 
of therapists that were willing to participate. Furthermore, the participants 
were older than the Dutch population of physiotherapists and exercise 
therapists. An additional analysis showed no statistically significant 
correlations between therapists’ age and therapist-based or patient-based 
outcome measures. Therefore, it is not expected that the difference in age 
influenced the results. Differences in the demographic characteristics of the 
participating patients with all patients in LiPZ were only small, which means 
that the participating patients were representative for all patients in LiPZ, 
who were representative for all Dutch patients visiting physiotherapists or 
exercise therapists (32). The fourth limitation is related to the restrictions in 
generalisability of our findings. Current study was limited to patients with 
back, neck or shoulder pain, who are likely to have very few or no apparent 
biologic markers related to their health status. This could have made it 
difficult for the therapist to form an opinion about the outcome. Concordance 
might even be higher in patients with more biologic markers of status.   
In future research, it would be interesting to study concordance in 
patients with trauma or in an inpatient population. Concordance might be 
higher as biologic markers of status are more present. Adding a therapist-based 
measure for measuring changes in pain would be valuable as well, as pain is an 
important reason for visiting a physiotherapist or exercise therapist. 
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Furthermore, it would be interesting to expand the scale of the therapist-
based transitional question about the changes in the complaints with several 
points. In the current study, therapists had only two options for indicating 
improvement. When expanding the original scale with, for example, the 
options ‘a little improved’ and ‘strongly improved’, the optimum cut-off will 
probably be lower. Also the fact that concordance was best in patients who did 
not improve according to the anchors, underlines the need for expanding the 
scale. In future research, also the influence of the amount of treatment visits 
or the kind of complaint on the extent of concordance should be investigated. 
It is conceivable that the extent of concordance in, for example, patients with 
chronic complaints differs from the extent of concordance in patients with 
acute complaints or that the extent of concordance correlates with the 
number of treatment visits. Furthermore, it would be interesting to investigate 
the differences in the extent of patient-therapist-concordance between 
therapists and the factors that are correlating with these differences.    
 
In conclusion, AUC-values for the concordance between physiotherapists 
and exercise therapists and their patients about the outcome of care varied 
between fair and good. The therapist-based transitional question about the 
extent to which the complaints were changed had the highest concordance 
with patient-based measures. However, as the optimum cut-off to separate 
into patients who improved and patients who did not was high, therapist-based 
outcome measures should only be used in combination with patient-based 
outcome measures. 
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 Abstract 
 
Background: Clinical databases in physiotherapy provide increasing 
opportunities for research into physiotherapy theory and practice. At present, 
information on the characteristics of existing databases is lacking. The purpose 
of this study was to identify clinical databases in which physiotherapists record 
data on their patients and treatments and to investigate the basic aspects, 
data sets, output, management, and data quality of the databases.  
 
Methods: Identification of the databases was performed by contacting 
members of the World Confederation for Physical Therapy, searching Pubmed, 
searching the Internet, and snowball sampling. A structured questionnaire was 
used to study the characteristics of the databases. The search was restricted 
to North America, Australia, Israel, and Western Europe.  
 
Results: Seven clinical databases on physiotherapy were identified. Four 
databases collected data on specific patient categories, whereas the others 
collected data on all patients. All databases collected data on patient 
characteristics, referrals, diagnoses, treatments, and closure, whereas some 
databases also collected functional status information. The purposes of the 
databases were diverse, but they can be summarised as quality improvement, 
research, and performance management.  
 
Conclusion: Although clinical databases are new to the field, they offer great 
potential for physiotherapy research. Potential can be increased by further 
cooperation among databases allowing international comparative studies. 
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Introduction 
 
Information technology is becoming an important tool for improving the 
clinical management of patients and assessing clinical outcomes (1-10). Health 
care providers regularly record clinical information during normal daily 
practice to manage the treatment of their patients (11-13) and to make 
decisions on treatment most likely to produce good outcomes (14;15). Entering 
clinical information in computers as electronic medical records (EMRs) instead 
of handwritten records improves accessibility of the information (16). When 
EMRs include standardised data elements, these elements can be aggregated 
and stored in a clinical database from which the data can be exported for 
analyses. We operationally define a clinical database as a collection of 
information from (electronic) medical records from many providers, one 
purpose of which is research.  
Clinical databases form a unique source of population-based information 
on health services usage (2), promoting the opportunity to conduct research. 
Databases can be used for epidemiologic and observational studies of 
accessibility to health care, health care use, prevalence and management of 
diagnosed disorders, and outcome research (3;17;18). Databases can also 
facilitate assessment of quality improvement measures such as clinical audits 
(1;3-5;9). Databases that contain data collected over time can be used to 
monitor changes in health care secondary to changes in procedure or policy 
(18). Information in databases can be used to investigate changes in patient 
demand secondary to restrictions on reimbursement (19). Finally, clinical 
databases can be used to compare health care between countries. All these 
potential uses also apply to databases in physiotherapy, which additionally 
contribute to the development of physiotherapy as a profession, by describing 
the practice of physiotherapy to policymakers, financers, and referrers.  
Although the need for clinical databases has been documented, some 
sources have expressed concern about the quality of the databases. Simply 
extracting information from electronic medical records makes researchers 
dependent on the quality of the information entered, limiting the research 
options to qualitative research methods when only free text data are 
available. Options are greatly enhanced when data elements are standardised, 
but questions then arise with regard to coding variation. To maximise the use 
of clinical databases and to encourage confidence in them, databases should 
include relevant information on patient characteristics, treatment procedures, 
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and outcome (20), and information on the database goals, design, and data 
validity (1;2;9) should be made available. 
We did not find a published review of existing clinical databases in 
physiotherapy. Such an overview has several benefits, which include helping 
clinical database developers set up or improve their own databases and 
providing insight into the extent to which data from various databases are 
comparable. The purposes of the current study were to identify physiotherapy 
clinical databases and to describe the basic aspects, data set, outputs, 
management, and data quality of the databases. We restricted our search to 
databases in North America, Australia, Israel, and Western Europe.  
 
 
Methods 
 
Inclusion criteria 
Criteria for the inclusion of a database in our analyses were established 
on the basis of a consensus among the authors. The first criterion was that the 
clinical database should contain data on physiotherapy services. Furthermore, 
data contained in the database should be recorded by physiotherapists. Third, 
the database should contain data on the patient, on the treatment episode, or 
on a lower level (e.g., patient visit). Fourth, the database had to be in 
existence for at least one year. Fifth, the database had to be electronic, 
regardless of the source of collected information (written or electronic). Sixth, 
the database should contain data on patients with common impairments 
treated in outpatient rehabilitation clinics. Seventh, public use of the data had 
to be permitted. Furthermore, data had to be collected by at least 10 
physiotherapy practices/clinics. Ninth, the database had to include five or 
more variables on patient or treatment characteristics. Finally, the database 
had to be located in North America, Australia, Israel, or Western Europe. 
 
Identification of clinical databases 
Identification of clinical databases was done in five ways: 
1. The present study was a collaboration between researchers in the 
Netherlands, the United States, and Israel. Three of the authors are 
involved in a clinical database in these countries. 
2. All member organisations of the World Confederation for Physical Therapy 
(WCPT) in North America, Canada, Australia, Israel, and Western Europe 
were contacted by electronic mail. They were asked to identify clinical 
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databases in their country and to provide contact details of key persons 
responsible for these databases. This e-mail was accompanied by an 
electronic mail from the Royal Dutch Society for Physical Therapy (KNGF), 
encouraging participation. Reminders were sent 2 and 5 weeks after the 
first e-mail. The Secretary General of the WCPT was informed about the 
research project.  
3. The literature database Pubmed was searched for publications in which 
data from clinical databases were used. The following search strategy was 
used for this search: (‘‘Information systems’’[MeSH] OR ‘‘Databases, 
factual’’[MeSH] OR ‘‘Database management systems’’[MeSH] OR ‘‘Medical 
records systems, computerized’’[MeSH] OR ‘‘Registries’’[MeSH] OR 
‘‘Management information systems’’[MeSH] OR ‘‘Medical records’’[MeSH]) 
AND (‘‘Physical therapy techniques’’[MeSH] OR ‘‘physical therapy 
(specialty)’’[MeSH]). The search was restricted to publications in English 
published between January 1, 1990, and the date on which the search was 
performed (December 8, 2004). 
4. Searches on the Internet were performed to find additional databases. This 
search was performed in the AltaVista search service, because of its 
capability of searching with Boolean expressions. The following search 
strategy was used: (‘‘physical therapy’’ OR ‘‘physiotherapy’’) AND ‘‘clinical 
database’’. The search was restricted to web pages in English published 
between January 1, 1990, and the date on which the search was performed 
(December 20, 2004). 
5. Finally, identified key persons were asked to name other persons who 
might be responsible for databases (snowball sampling). 
 
Questionnaire for collecting characteristics 
A questionnaire was developed to systematically investigate the 
characteristics of clinical databases. This questionnaire was based on the 
Quality Assessment Checklist of DoCDat, Directory of Clinical Databases (1). 
The DoCDat data offer an electronic source of information on the actual or 
potential recipients of health care in the United Kingdom (21).  
The questionnaire used in the current study consisted mainly of closed-
ended questions (the questionnaire is posted online: http://www.nivel.nl/ 
systeem/scripts/downloadtracker.asp? download=http://www.nivel.nl/pdf/ 
questionnaire_clinical_databases_physical_therapy.pdf). It was sent by e-mail 
to the contact persons for the clinical databases. Respondents had the option 
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of completing it electronically or on paper. The questionnaire included 
questions on five topic areas:  
- Basic aspects. This topic included the date when data collection began, the 
date when data collection ended, timing of data entry by participating 
therapists, generalisability of the database to the population, inclusion of 
disciplines other than physiotherapy, methods of registration, and purposes 
(number of questions: 11). 
- Data set. This topic included the numbers of participating practices and 
therapists, the numbers of patients on whom data were collected, variables 
collected, and times when data were recorded (number of questions: 8). 
- Output. This topic included methods of data transmission, audit reports, 
patient-specific data reports, and publications (number of questions: 4). 
- Management of the databases. This topic included items related to database 
management, funding, decision-making on identifying the variables to be 
included, steering committees, and users of the databases (number of 
questions: 5). 
- Data quality. This topic included items related to validity assurance of the 
databases, coding guidelines, timing of meetings between participating 
therapists, and guidelines for modifying the database following pertinent 
changes in the health care environment, profession, or research activities 
(number of questions: 5). 
 
 
Results 
 
Identification of clinical databases 
Eighteen members of the WCPT were contacted for information about 
physiotherapy clinical databases in their countries. The response rate was 61% 
(n = 11), with no response from the national physiotherapy organisations in 
Austria, France, Italy, Luxembourg, Portugal, Spain, and Switzerland. The 
contact persons of 7 of 11 national physiotherapy organisations reported that 
their organisations were unfamiliar with such databases in their countries. Four 
contact persons suggested other authorities or provided contact details for key 
persons for clinical databases in their country. This resulted in two clinical 
databases that might fulfil the inclusion criteria (National Outcome Registry 
and Private Practice Management Programme).  
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Searching in Pubmed and Altavista resulted in 352 and 156 search 
results, respectively. One of these results described a clinical database that 
had not been identified (State Funded Physical Therapy Outcome System 
[SFPTOS]) (Ohio Occupational Therapy, Physical Therapy, and Athletic Trainers 
Board, 2005). Furthermore, snowball sampling resulted in four additional 
clinical databases (Ongoing Patient Records, Medrisk, UMC Utrecht, Radboud 
University Nijmegen Medical Centre). 
The following 10 databases were identified in this way: 
- National Information Service for Allied Health Care (LiPZ), Netherlands 
Institute for Health Services Research, Utrecht, the Netherlands 
- Focus on Therapeutic Outcomes, Inc. (FOTO Inc.), Tennessee, USA 
- Maccabi Healthcare Services, Tel-Aviv, Israel  
- State Funded Physical Therapy Outcome System (SFPTOS), Rehabilitation and 
Health Center, Inc., Ohio, USA 
- National Outcome Registry, American Physical Therapy Association (APTA), 
USA 
- Medrisk, Inc., King of Prussia, Pennsylvania, USA 
- Private Practice Management Programme (PPMP), The University of 
Queensland, Brisbane, Australia 
- Ongoing Patient Records (OPR), Maastricht University, the Netherlands 
- Mammacare, Fysioeffect, Parknet, Radboud University Medical Centre 
(Research Centre for Allied Health Care), Nijmegen, the Netherlands 
- University Medical Centre Utrecht, the Netherlands 
Seven of these databases met the inclusion criteria. The clinical databases of 
the University Medical Centre Utrecht and the University of Queensland were 
excluded, because they collected data on less than 10 practices/clinics. The 
National Outcome Registry, which is expected to obtain data from electronic 
patient records, was excluded because APTA was still in the process of 
development. Appendix 1 contains descriptions of the registration networks, 
information about the contact persons, and contact details. 
 
Basic characteristics clinical databases 
The clinical databases differ in their basic aspects (Table 7.1). In most 
cases, the settings of the participants were private practices or outpatient 
clinics. The primary participating therapists in most of the databases were 
physiotherapists in general practice, but specialised therapists (such as 
therapists treating children or athletes) also participated. Several databases 
were specific to patients with certain diagnoses. The database of Radboud 
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University Nijmegen Medical Centre contained data on patients with 
Parkinson’s disease, osteoarthritis, and breast cancer surgery; OPR contained 
data on patients with claudication; and Medrisk contained data on patients 
with neuromusculoskeletal complaints. The other databases included data on a 
larger variety of patients. 
In all databases except SFPTOS, physiotherapists entered data over a 
period of at least 1 year without interruption. Data were entered 
electronically in most databases, and several databases used the Internet to 
transfer data to the database. In databases without an Internet connection, 
data were usually transferred monthly. Medrisk, which is one of the oldest 
databases, collected written paper and pencil surveys every 6 months. The 
data from the handwritten records were entered manually into the database. 
In some databases, physiotherapists, their assistants, and patients entered 
data. For the Radboud University Nijmegen Medical Centre database, data 
were entered by patients, occupational therapists, and speech therapists, in 
addition to physiotherapists. In the FOTO database, data were entered by 
physiotherapists, their assistants, patients, athletic trainers, and occupational 
therapists. The data entered in the OPR database were recorded by nurse 
practitioners and medical specialists, as well as physiotherapists. 
All databases were used for research. The purposes of most databases 
included quality assurance and external benchmarking, (i.e., comparing the 
results of individual health care providers or clinics with a large aggregated 
sample). In addition to these purposes, OPR focused on implementation of the 
clinical guidelines for treatment of patients with claudication. The FOTO data 
were used to assist the therapists in the management of their patients’ 
treatment and were used to assist administrators in the management of 
therapists, and of the practice, to develop marketing strategies, and to assist 
with sales.  
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Data set 
The number of practices/clinics participating in the various databases 
ranged from 22 (SFPTOS) to 13,000 (Medrisk) (Table 7.1). The number of 
patients whose data were collected yearly ranged from 60 (OPR) to 130,000 
(FOTO).  
In most clinical databases, data were recorded on the first and the last 
patient visits. In half of the databases, data were recorded at every treatment 
session. All databases contained information on basic patient characteristics, 
such as gender and age (Table 7.2), whereas some databases included more 
specific patient characteristics, such as daily activity prior to initiation of the 
problem or level of education. Data on the reason for referral was collected in 
all databases; four databases contained the patient’s diagnosis, and all 
databases contained information on the treatment provided. The treatment 
codes and the date of the first visit, for example, were included in all 
databases. The number of waiting days from the appointment scheduling day 
to the first visit and treatment dates were included in half of the databases. 
Closure data were included in most databases and contained, for example, 
information about the person who discharged the patient and the extent to 
which the treatment goals had been met. Attendance compliance and home 
program compliance were included in half of the databases. Only the OPR, 
FOTO and Maccabi databases collected functional outcomes data.  
Table 7.3 shows the outcome measures used in the databases. 
Furthermore, some international classifications were used. SFPTOS, Maccabi, 
and FOTO, for example, used the International Classification of Diseases (ICD-
9) (22), whereas the Radboud University Nijmegen Medical Centre and LiPZ 
used the International Classification of Functioning, Disabilities and Health 
(ICF) (23) in order to code functions, activities, participation, and treatment 
goals. Furthermore, LiPZ used the International Classification of Primary Care 
(ICPC) (24) for diagnostic codes. 
 
Output 
The databases differed in the written outputs produced from the data. 
Research papers based on data from FOTO, Medrisk, and LiPZ have been 
published in national and international scientific journals and in non scientific 
journals (7;25-27) (Table 7.4). OPR, Maccabi, and Radboud University 
Nijmegen Medical Centre intend to publish in scientific journals, LiPZ 
researchers publish annual reports, and the SFPTOS has resulted in a final 
report to the State of Ohio. 
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Table 7.2: Summary of variables collected in physiotherapy clinical databases 
 
Category Variables OPR Medrisk Radboud FOTO Maccabi SFPTOS LiPZ 
Patient  ID X X X X X X X 
 Gender X X X X X X X 
 Age X X X X X X X 
 Health insurance1 X X X X X  X 
 Level of education X  X     
 Daily activity prior 
to initiation of 
the problem 
X  X     
 Physical activity 
prior to initiation 
of the problem 
X  X X X X  
Referral Referring date X X X X X  X 
 Type of referring 
physician 
X X X X X  X 
 Reason for referral 
(physician 
diagnosis) 
X X X X X X X 
Diagnosis Patient’s diagnosis X  X X X   
 Type of disorder 
(orthopaedic, 
neurological, 
etc.) 
X X X X X X  
 Recurrent 
complaints 
  X X   X 
 Previous health care 
for complaints 
X X X X X  X 
Treatment Clinic ID X X X X X X X 
 Physiotherapist’s ID X X X X X  X 
 Episode number2 X  X X X X X 
 Episode starting 
date 
X X X X X X X 
 Episode status3 X  X X X  X 
 Frequency4 X X X X  X X 
 Payer type (care 
insurance, 
workers compen-
sation, etc.)5
X X X X X   
 Visit type (regular 
outpatient, home 
visit, etc) 
X   X X X X 
 Waiting days refer-
ral to first visit 
X X   X   
 Waiting days 
appointment 
scheduling day to 
first visit 
X    X   
 Treatment codes X X X X X X X 
 Treatment goals 
description 
X X X X X  X 
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Table 7.2 Continued 
 
Category Variables OPR Medrisk Radboud FOTO Maccabi SFPTOS LiPZ 
Treatment Treatment dates X X X X   X 
Closure Episode summary 
letter (yes/no) 
X X X X X   
 Date of episode 
summary letter 
X X X X   X 
 Discharged by X X X X X  X 
 Return to full 
activity 
X  X X X   
 Goals met X X X X X  X 
 Attendance 
compliance 
X  X X X   
 Home program 
compliance 
X  X X X   
 Number of visits in 
episode 
X X X X X X X 
 Number of days in 
episode 
X  X X X X X 
 
1 General health care insurance for the patient. 
2 Serial number for visits belonging to one episode. 
3 Status of the treatment episode: ongoing, completed. 
4 Frequency of the visits, for example once a week or twice a week. 
5 The payer of the patient’s visit. 
 
 
Specific and comparative reports for participating therapists and clinics 
were produced from most clinical databases. These reports contained the 
results for that particular participant or comparisons between one participant 
and other participants, like national aggregated external benchmarks. Data in 
some clinical databases were used to report individual patient data back to the 
treating therapist for the purpose of assisting in the management of the 
patient’s treatment in real time. FOTO provided risk-adjusted reports to 
participating clinics, in which the functional status outcomes of these clinics 
were benchmarked to the national aggregate. 
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Table 7.3: Outcomes data collected in physiotherapy clinical databases 
 
Database Collected information 
OPR Performance and outcome indicators, not specified 
Medrisk Roland Morris (28), DASH 11,1 Expert Clinical Benchmarks, LLC patient 
satisfaction 
Maccabi Data on falls, Functional outcome data (FOTO) 
FOTO Pain information, global rating change, body-part-specific computerised 
adaptive tests for adult neuromusculoskeletal patients, computer administered 
surveys for pediatrics, 15 standardised computer-administered condition-
specific surveys, patient satisfaction 
SFPTOS PF10,2 Oswestry (29), Neck Disability Index (30), Shoulder Pain and Disability 
Index (SPADI) (31), Knee Outcome Score (32), Foot Function Index (FFI) (33)  
 
1 DASH 11: Disabilities of the Arm, Shoulder and Hand questionnaire (34). 
2 Physical Function subscale of the SF-36 (35). 
 
 
Management 
The clinical databases identified were supervised by various 
organisations: for-profit database management companies, independent 
research institutes, universities or health care organisations (Table 7.4). The 
majority of the databases (five out of seven) were funded by government of 
university. OPR was partly funded by provider fees; FOTO was primarily funded 
by provider fees and to a lesser degree by research grant funds. Most of the 
databases had steering committees, which were generally composed of 
providers, representatives of professional organisations, and researchers. In all 
databases, researchers were involved in decision making about the content of 
the collected data set, whereas providers, professional organisations, or 
policymakers were also involved in some databases. Various persons used the 
identified clinical databases, including policymakers, professional 
organisations, health care organisations, and providers. 
 
Quality control 
Attention was paid to data quality control in all clinical databases (Table 
7.4). Four of the databases conducted range checks and consistency checks for 
internal validation of data quality, and some companies also performed 
external validation of the data through their research publications. Range 
checks and consistency checks alone were conducted in OPR and SFPTOS, 
whereas only external validation was conducted in Medrisk.  
 139 
Chapter 7 
In four databases, registration rules were elucidated in a data manual, 
instruction was provided, and a helpdesk was available to answer questions 
about registration problems. Medrisk provided a data manual and SFPTOS 
provided instruction. Maccabi provided instruction and had a helpdesk. In all 
clinical databases, with the exception of LiPZ, regular meetings were planned 
in which participants could meet each other to discuss registration-related 
topics. Five databases were periodically adjusted for changes in health care 
organisation or profession and six databases were periodically adjusted 
following research activities to keep the databases current (Table 7.4). 
 
 
Table 7.4: Outputs, management, and data control in physiotherapy clinical 
databases 
 
  OPR Medrisk Radboud FOTO Maccabi SFPTOS LiPZ 
Output Audit reports X X X X X X X 
 Patient reports for 
management 
X X X X X X  
 Published scientific 
articles 
 X  X   X 
 Intended scientific 
publications 
X X X X X  X 
Supervisor Independent research 
institute 
X  X    X 
 For profit database 
management 
company  
 X  X    
 University X  X     
 Health care 
organisation 
    X X  
Funding Public sector (i.e., 
government, 
university) 
X  X  X X X 
 Private sector (e.g., 
industry) 
 X      
 Providers X   X    
Decision- Researchers X X X X X X X 
making1 Professional 
organisation 
X  X    X 
 Providers X X  X X   
 Policymakers    X   X 
 Other    X  X  
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Table 7.4: Continued 
 
  OPR Medrisk Radboud FOTO Maccabi SFPTOS LiPZ 
Steering  Researchers X X X X X  X 
committee Professional 
organisation 
X X X    X 
 Association of 
patients 
  X     
 Policymakers     X  X 
 Providers X   X X   
 Other    X  X  
Validity Range checks X  X X X X X 
 Consistency checks X  X X X X X 
 External validation  X X X X  X 
Coding rules Data manual X X X X   X 
 Instruction X  X X X X X 
 Helpdesk X  X X X  X 
Periodical 
meetings2
 X X X X X X  
Periodically 
adjusted3
Following changes in 
profession 
 X X X X  X 
 Following research 
activities 
X X X X X  X 
 
1Who is responsible for the management of the data collection and the database? 
2Do participants periodically meet each other for discussing the procedures of rules? 
3Is the clinical database periodically adjusted for changes in the health care 
organisation/profession or following research activities? 
 
 
Discussion 
 
We identified seven clinical databases: three in the United States of 
America, three in the Netherlands, and one in Israel. The databases generally 
contained data on patients, including diagnoses, referral sources, and 
treatments. The development of clinical databases is rather new in 
physiotherapy, but even the few physiotherapy databases identified in the 
current study have already proved their value in health services research (36) 
and clinical outcomes (7;26;37). The two main applications of physiotherapy 
clinical databases (‘‘clinical quality improvement and research’’ and 
‘‘monitoring’’) are explained and illustrated in the following paragraphs. 
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Clinical quality improvement and research 
Data from FOTO, for example, have been used to describe the treatment 
of specific patient populations in support of clinical quality improvement and 
research (38;39). Once treatments have been described, researchers can 
investigate various aspects of clinical decision making (40) and perform 
external benchmark activities. Another benefit of clinical databases in 
physiotherapy is that they can be used to assess improvement of the quality of 
care, depending on the collection of valid outcome data. Clinical databases 
have been used, for example, to identify clinical experts whose patients 
reported better gain in functional status compared to patients treated by non-
experts (7). Such studies require large clinical databases, because only large 
databases enable the use of refined risk adjustment processes from which 
meaningful interpretations of results can be made (7;36). Clinical databases in 
physiotherapy have also been used to develop new functional status outcomes 
instruments based on computerised adaptive technology that reduces patient 
burden for data collection. Data collection methods are improved as a result, 
and the use of clinically pertinent data in the real time management of 
patients in the clinic is facilitated (26;41). Data from LiPZ have been used to 
investigate clinical guideline adherence (42), and the results have shown that 
following implementation a majority of patients with low back pain were 
treated according to the Dutch physiotherapy guidelines, although 
considerable variation existed among therapists.  
 
Monitoring  
The second application includes monitoring changes in physiotherapy 
services. Several developments, such as health policy changes and newly 
developed clinical guidelines, can result in changes in physiotherapy services. 
Because clinical databases reflect physiotherapy services continuously, 
changes in physiotherapy treatments or outcomes can be monitored in real 
time. We illustrate this with an example: in the Netherlands, public insurance 
cover for physiotherapy services was nationally regulated until 2004. On 
January 1, 2004, this situation changed: people had to obtain additional 
private insurance cover for physiotherapy services. Data from the LiPZ network 
showed that this policy change has resulted in a decrease in the number of 
treatment sessions per practice (19). These results played a major role in 
public discussions about the effect of the policy measure. Future investigations 
would benefit from the comparison of quality indicators (i.e., measures of 
effectiveness) and treatment visits (i.e., measures of efficiency). 
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Limitations 
A limitation of the current study was its restriction to North America, 
Australia, Israel, and a part of Europe, and the use of inclusion criteria. 
Furthermore, the identification of databases depended on the knowledge and 
willingness of contact persons in the WCPT to participate, and we were not 
certain that we have included every available clinical database in our review. 
However, because our search on Pubmed and the Internet and the snowball 
sampling resulted in only one additional database, we do not expect that many 
databases have been overlooked. Nevertheless, continuing exploration for 
additional clinical databases in physiotherapy is warranted. 
 
Future considerations 
An important issue to consider is the future of clinical databases in 
physiotherapy. Advances in computer technology will probably lead to an 
increased use of electronic medical records, and it is likely, therefore, that 
the number of clinical databases will grow. Organisations that are in the 
process of developing a clinical database can learn from the networks 
described in the current study. Furthermore, when existing networks 
cooperate, they can learn from each other by exchanging information, which 
will ultimately lead to improved information nationally and internationally. 
Results of the current study show that functional outcome measures are not 
included in all databases, whereas the outcome of care is believed to be an 
important aspect of the quality of care. Organisations with databases in which 
information about outcome of care is lacking might find it useful, therefore, to 
collect functional outcome-related data and explore how outcome measures 
are used in other databases. We suggest that greater international cooperation 
on the development of methods for outcome research and benchmarking will 
enhance quality in physiotherapy. International cooperation on the 
establishment of indicators of quality of care that can be included in clinical 
databases will improve assessment of the quality of physiotherapy. Assessment 
of differences in effectiveness and efficiency between different countries is 
also a future goal. The current study has shown that some databases take only 
minimal measures to increase the validity and data quality. It would be 
valuable to have a core set of data quality standards and range checks and 
consistency checks, and instruction could be part of this core set. The authors 
would encourage an international effort toward the standardisation of the 
patient characteristics, treatment procedures, and outcome variables that are 
collected in the current or future physiotherapy databases. Moreover, they 
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would also encourage the development of a core set of validity measures for 
enhancing the quality of databases. 
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Appendix 1 
 
National Information Service for Allied Health Care (LiPZ) 
LiPZ is a registration network in which Dutch physiotherapists working in private practices all 
over the country collect health care-related data on a continuous basis. LiPZ participants 
record regular information that is necessary for health insurance in their own software 
program. An extra module has been built into these software programs, and additional 
information is recorded in this module. Once a month therapists extract all relevant 
information from the program and send it to the research institute. All information is entered 
into the database after standardized quality control. LiPZ is primarily intended to provide 
insight into physiotherapy care. Policymakers use this information for planning and evaluating 
their policies. 
Contact person: Ms I.C.S. Swinkels, MSc, researcher (i.swinkels@nivel.nl) 
Address: NIVEL, Netherlands Institute for Health Services Research, P.O. Box 1568, 3500 BN 
Utrecht, the Netherlands 
Website: www.nivel.nl/lipz 
Focus on Therapeutic Outcomes, Inc (FOTO Inc.) 
FOTO is a proprietary medical rehabilitation database management company in the United 
States where clinicians and patients enter data from therapy intake to discharge that is used 
to produce risk-adjusted comparative reports. Data, which are primarily collected 
electronically, are used by clinicians to assist in the management of their patients in real 
time. FOTO emphasizes patient self-report of functional status measures using computerized 
adaptive testing, but standardized surveys for pain, self-efficacy, patient-specific functional 
scales, functional status, disability, global rating of change, and clinician assessed ADL=IADLs 
and user-defined surveys are available. Surveys are translated into Spanish, Hebrew, Arabic, 
and Russian and are currently used in Israel and have been used in New Zealand. Data are 
intended to improve patient outcomes and are being studied for pay-for-performance 
processes by policymakers. 
Contact person: D.L. Hart, PT PhD, Director of Consulting and Research FOTO Inc 
(hart@fotoinc.com) 
Address: P.O. Box 114444; Knoxville, Tennessee 37939-1444, USA 
Website: www.fotoinc.com 
Maccabi Healthcare Services 
Maccabi is a public health insurance organisation in Israel, serving full medical care to 
approximately 1,700,000 citizens. Maccabi is the second largest public health care 
organisation in Israel. Physioherapy is provided in over 70 clinics throughout the country by 
420 licensed physiotherapists. Over the past 5 years, Maccabi’s physiotherapy services 
constructed an electronic database, based on an electronic medical file system, electronic 
appointment scheduling system, and a computer-based outcome measurement system 
(FOTO). All data are collected online on a regular basis. The main purpose is to initiate 
routine observational research strategies, resulting in clinic specific reports on outcomes and 
their relationships with patient characteristics and process variables, to facilitate outcome 
improvement over time. 
Contact person: D. Deutscher, PT MSc, Quality assurance and research coordinator in 
Physiotherapy (deutsch d@mac.org.il) 
Address: 42 Hamaapilim st. Maalot, 24952, Israel 
Website: www.maccabi-health.co.il/english-site/index.html 
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Appendix 1 Continued 
 
State Funded Physical Therapy Outcome System (SFPTOS) 
SFPTOS was established to develop and implement a process for multicenter outcomes data 
collection and to describe outpatient physiotherapy practice in the State of Ohio. Twenty-two 
outpatient physiotherapy facilities participated in data collection throughout one year (2001). 
These facilities were located mostly in the northern portion of the state and consisted of both 
private and hospital-based clinics. Demographic (patient and facility) and utilisation data 
were downloaded from each facility via billing software. Patient self-reported functional 
outcomes were collected on initial examination and again at discharge. Staff at the facilities 
entered these data onto a website developed and maintained by the project database 
manager. Data from the billing download and website were matched on the patient 
identification number and formatted for descriptive and correlational analysis. The project 
was funded by the PT Section of the Ohio State OT/PT/AT Licensure Board. 
Contact person: Ms S. Carter PT MS PhD OCS, Assistant Professor (SCarter@amp.osu.edu) 
Address: Medical University of Ohio, Department of Physical Therapy, 3000 Arlington Avenue, 
Toledo, OH 43614 
Website: http://otptat.ohio.gov/pdfs/PT%20Outcome%20study%20Ex.%20Summary.pdf 
Medrisk, Inc 
Founded in 1994 and based in King of Prussia, Pa, MedRisk, Inc. provides specialty managed 
care services and claims workflow management tools to the workers’ compensation industry. 
With a demonstrated core competency in physical medicine, MedRisk uses advanced 
technology and evidence-based research to apply and integrate comprehensive physical 
medicine, prescription drug, and imaging management solutions to deliver savings that are 
significantly greater than traditional workers’ compensation managed care programs. Its 
customers include insurance carriers, selfinsured employers, third-party administrators, and 
general managed care workers’ compensation companies. Expert Clinical Benchmarks, LLC 
(ECB) is the clinical research and academic arm of MedRisk, Inc., the United States’ leading 
provider of managed care programs for physical medicine, ECB provides clinicians, therapists, 
and carriers with the best available musculoskeletal treatment strategies based on an 
integrated outcome model and evidence-based practice. 
Contact person: R.M. Nelson PT PhD FAPTA, Vice President of Expert Clinical Benchmarks LLC, 
Medrisk Inc (roger@medrisknet.com) 
Address: Expert Clinical Benchmarks, LLC, P.O. Box 61570, King of Prussia, PA 19406, USA 
Website: www.medrisknet.com, www.expertclinicalbenchmarks.com 
Ongoing Patient Records (OPR) 
OPR is a registration network based on electronic patient files with real-time feedback on 
therapy performance, embedding Dutch Clinical practice Guidelines for Physiotherapy. 
Software has been specifically developed for both registration and research purposes; the 
application is entirely Web based. Participating physiotherapists have been specifically 
trained in the protocols applied, the measurements used, and the data management required 
to use the database. Collected data are used to benchmark physiotherapy performance and to 
continuously update clinical guidelines. The database is independent of insurance parties. 
Contact persons: R. De Bie PT PhD, Professor of Physiotherapy Research 
(ra.debie@epid.unimaas.nl) and E. Hendriks PT PhD, Programme leader for physiotherapy 
clinical guideline development and implementation (hendriks@paramedisch.org) 
Address: Maastricht University, Department of Epidemiology and Centre for Evidence Based 
Physiotherapy, P.O. Box 616, 6200 MD Maastricht, the Netherlands 
Website: www.cebp.nl=?NODE¼96 
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Appendix 1 Continued 
 
Mammacare, Fysioeffect, Parknet 
Mammacare and Parknet were established to optimize the handover of patients with axillary 
lymph nodes dissection or Parkinson’s disease from hospital care to outpatient physiotherapy 
care. In hospital, medical and clinical physiotherapy data are recorded in patient-specific 
forms within a special software program. A Web-based module transfers the data to the 
general practitioner and physiotherapist in private practice. Physiotherapists use 
measurement instruments to record the treatment data, such as goals, interventions, and 
evaluation. At the end of a treatment episode, data are saved in the databases. Fysioeffect is 
a Web-based system, which enables a follow-up of patients with osteoarthritis in the hip or 
knee. Data are recorded according to the Dutch Physiotherapy guideline for clinical reporting. 
Standardized data for the course of pain and functioning will be available when the database 
is sufficiently full. The course of the treatment of an individual patient can be compared with 
the group of patients. Patients and physiotherapists will be informed about the course and 
the expected results. 
Contact person: R. Oostendorp PT MT PhD, Professor in Allied Health Sciences 
(r.oostendorp@kwazo.umcn.nl) 
Address: Radboud University Nijmegen Medical Centre, Centre for Quality of Care Research 
(WOK), Research Centre for Allied Health Sciences, P.O. Box 9101, 6500 HB Nijmegen, the 
Netherlands 
Website: www.wokresearch.nl 
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 Abstract 
 
Background: Many assume that outcomes from physiotherapy research in one 
country can be generalised to other countries. However, no well designed 
studies comparing outcomes among countries have been conducted. In this 
exploratory study, our goal was to compare patient demographics and 
treatment processes in outpatient physiotherapy practice in the United States, 
Israel and the Netherlands.  
 
Methods: Cross-sectional data from three different clinical databases were 
examined. Data were selected for patients aged 18 years and older and started 
an episode of outpatient therapy between January 1st 2005 and December 31st 
2005. Results are based on data from approximately 63,000 patients from the 
United States, 100,000 from Israel and 12,000 from the Netherlands.  
 
Results: Age, gender and the body part treated were similar in the three 
countries. Differences existed in episode duration of the health problem, with 
more patients with chronic complaints treated in the United States and Israel 
compared to the Netherlands. In the United States and Israel, physical agents 
and mechanical modalities were applied more often than in the Netherlands. 
The mean number of visits per treatment episode, adjusted for age, gender, 
and episode duration, varied from 8 in Israel to 11 in the United States and the 
Netherlands. 
 
Conclusions: The current study showed that clinical databases can be used for 
comparing patient demographic characteristics and for identifying similarities 
and differences among countries in physiotherapy practice. However, 
terminology used to describe treatment processes and classify patients was 
different among databases. More standardisation is required to enable more 
detailed comparisons. Nevertheless the differences found in number of 
treatment visits per episode imply that one has to be careful to generalise 
outcomes from physiotherapy research from one country to another. 
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Background 
 
Physiotherapy services are essential components of health services 
delivery systems around the world, and physiotherapy is one of the health care 
professions involved in the management of patients with limitations in physical 
functioning, which is a universal experience for all people. One aim of 
physiotherapists is to identify and maximise human movement potential within 
the spheres of promotion, prevention, treatment and rehabilitation, in 
partnership with their patients (1). In order to achieve scientific credibility 
and validate practice, research involving the practice of physiotherapy has 
increased worldwide in the last decades (2-4). Many people assume that 
evaluations of the number of visits per treatment episode, therapy duration 
and clinical outcomes from physiotherapy studies in one country can be 
generalised to other countries. However, to date no well designed studies have 
been conducted comparing patient characteristics, treatment process 
characteristics, and outcomes in physiotherapy among countries. According to 
the World Confederation of Physical Therapy, such comparisons are valuable 
for the development of the profession (5) as they allow countries to learn from 
each other. 
International comparisons of physiotherapy care can be performed by 
comparing data from clinical databases, i.e. collections of information from 
(electronic) medical records from many providers. In a previous study, our 
research team identified seven clinical databases in three different countries 
(6). Data from these databases located in the United States, Israel and the 
Netherlands were used to initiate an international comparison of patient 
demographic characteristics and treatment process characteristics in 
outpatient physiotherapy practice. The organisation of physiotherapy in these 
three countries is described below. To advance our research findings. We 
formulated the following research questions related to patients receiving 
outpatient physiotherapy in the United States, Israel and the Netherlands: 
- What were the patient demographic and health related characteristics? 
- Which treatment processes were received? 
- What were the relationships between the patient demographic and health 
related characteristics and the number of visits per episodes in the three 
datasets examined? 
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We formulated these questions for all patients in the databases. We 
replicated the analyses for patients with lumbar spine syndromes separately 
because, according to the data analysed, patients with lumbar spine 
syndromes represent the most frequently treated group of patients in 
outpatient therapy in each of the three countries. Patients treated for lumbar 
spine impairments are a heterogeneous patient population (7). Therefore, we 
decided to ask the questions as well for patients with ankle sprain, which we 
considered a more homogeneous patient population and an acceptable 
prevalence in all three databases.  
 
Descriptions of the organisation of physiotherapy in the USA, Israel and 
the Netherlands 
USA 
The health care delivery system in the United States is a mix of many 
different types of payers who are responsible for covering the expense of care 
delivery. For example, citizens or their employers commonly purchase health 
care benefits from private insurance companies that offer several different 
plans of coverage for the citizens/employees. Federal payers also exist that 
cover health care benefits to specific groups of people, like those individuals 
older than 65 years or who are impoverished. Employees of companies also are 
covered by state mandated workers' compensation plans in case the employee 
is injured while performing work-related tasks. In addition, people who do not 
want or cannot afford coverage from the private insurance companies, or their 
employers do not cover the cost of health care and the individual does not 
qualify for Federal programs, could pay for the health care benefits 
themselves. Therefore, the norm is a wide variety of plans of coverage for 
therapy services. Each plan has different rules governing coverage of 
physiotherapy, so therapists or the companies for which they work must 
understand the rules in order for the successful billing of clinical services. 
Although there is increasing interest in value-based purchasing of health care 
in private insurance companies (8) and Federal programs (9) where clinicians 
would be reimbursed dependent on good outcomes delivered efficiently (10), 
few plans pay therapists on the value of the outcome provided for the therapy 
services. Currently, plans for clinical therapy services encourage higher 
delivery of procedures (because the therapy services are commonly reimbursed 
by procedural code) and volume of patients treated per time frame (because 
the amount of reimbursement has decreased by insurance companies in an 
attempt to control costs of services) (8;9). Although some insurance plans will 
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'listen' to therapists if more or different than customary treatment is 
requested, there is no or limited incentive for therapists to provide evidence 
based practice or to improve the outcomes of treatment. The percent of 
patients referred to therapy as evidenced in the FOTO database attests to the 
flexibility of the referral process to therapy. Although most states currently 
have state laws that allow therapists to practice without a referral from a 
physician, i.e., direct access, tradition and health care practices continue to 
encourage physician referral of patients to therapy. Therapists can be 
employed by large to small businesses, insurance companies, or practices 
privately held by therapists or physicians. Other business arrangements are 
possible. Most therapists are salaried, but some have bonus systems commonly 
based on productivity. Therapists were required to successfully complete an 
undergraduate program before becoming licensed to practice physiotherapy, 
but most educational programs have changed or are changing to a 
postgraduate doctoral program, which will allow therapists to take the 
licensing examination.  
 
Israel 
Maccabi Healthcare Services is a public Health plan responsible for the 
healthcare of approximately 1.7 million people in Israel, which consists about 
25% of the total population. In Israel, all citizens must be insured by one of the 
4 public health plans, and payment is done by taxation relative to income. 
Health services coverage is defined by a general national health "basket" 
governmental law. However, some additional coverage may be chosen to be 
included in the basic health "basket" by each health plan. Referral to 
physiotherapy is done by physicians and there is no direct access. All 
physiotherapy is provided by over 400 employed therapists. Their salary is a 
fixed salary, except a bonus payment that is given within a range of average 
visits per hours. Additionally, each new patient is counted as two visits for the 
bonus payment. Although the national health coverage for PT has defined a 
maximum of 12 visits per episode of care per incident, the Maccabi PT 
management has decided that there would be no limit to the amount of 
episodes or number of visits per episodes for which a patient can be covered, 
as long as the therapists can provide clinical support for their decision to 
continue care. The fact that the average number of visits per episode of care 
is below the maximum number defined within the national health coverage, 
has facilitated this decision. Education of physiotherapist includes a minimum 
of four years of academic education leading to a Bachelor in Physiotherapy. 
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The Netherlands 
The Dutch health care system is a publicly funded health care system 
where general practitioners act as gatekeepers, controlling and coordinating 
access to specialty services. In the Dutch health care system in 2005, 
physiotherapists were only accessible after referral by a physician. Over 90% of 
patients attending a physiotherapist had been directly referred by their GP. 
The remaining 10% were referred by a medical specialist. People in the 
Netherlands had in 2005 either public or private health insurance, depending 
on their level of income. About 66% of the population was publicly insured. 
Public Insurance cover for physiotherapy was nationally regulated and in 2005 
this meant that physiotherapy was covered only when patients were suffering 
from a chronic condition, as specified on a list (about 12% of the patient 
population) and this coverage started at the tenth visit. People with public 
insurance were able to obtain additional private insurance that covered them 
also for the first nine visits and for physiotherapy when they were not suffering 
from a chronic condition. Private insurance cover for physiotherapy was not 
regulated at national level. The Dutch situation has changed in 2006. 
Currently, differentiation between public and private health care insurances 
has disappeared and physiotherapy is accessible without a referral. In the 
Netherlands, 16% of the population contacted a physiotherapist per year. Every 
physiotherapy visit lasts about 25 minutes, and physiotherapists are paid per 
visit, irrespective of the type of diagnosis and intervention. Nearly all 
therapists working in primary care are organised in private practices. 
Education of physiotherapist consists of four years higher vocational education 
leading to a Bachelor in Health. In 2005, there were about 1,200 inhabitants 
per physiotherapist.  
 
 
Methods 
 
We analysed data were used from three clinical databases: Focus On 
Therapeutic Outcomes, Inc. (USA), Maccabi Healthcare Services (Israel), and 
the National Information Service for Allied Health Care (the Netherlands). Data 
were selected for patients aged 18 years or older who started an episode of 
physiotherapy care between January 1st and December 31st 2005. This study 
was approved by the Institutional Review Board for the Protection of Human 
Subjects of FOTO and Maccabi. In the Netherlands, ethical approval was not 
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obliged as patients were not subjected to treatment other than usual, nor 
were required to behave in a certain manner. 
 
Clinical databases 
Focus On Therapeutic Outcomes, Inc. (FOTO) is a proprietary 
international medical-rehabilitation data management company from the 
United States that has been in existence since 1992 (6;11). The FOTO network 
was developed for the purpose of generating an outcome-oriented, 
standardised information management system for use in outpatient 
physiotherapy settings (12). The company's purpose has been defined as: to 
provide reliable, valid and responsive outcomes measures and aggregate data 
management services to enable real-time information that empowers 
clinicians, patients, payers, and policy makers, and facilitates choice, delivery 
and payment based on the most effective rehabilitation therapy. In the current 
study, data of 1,004 physiotherapists, working in 187 outpatient practices in 28 
different states (U.S.) were used. More than 60% of outcomes data were 
entered via computer software employing computerised adaptive testing (CAT) 
methods (13-16), but paper and pencil data entry were available for clinics 
without computer availability. FOTO is the largest CAT generated outcomes 
data collection process for outpatient therapy in the world with over 2.4 
million patient episodes and 700,000 CATs administered as of December 2007. 
Outcomes data are supplemented by process information and used by 
therapists to manage their patients in real time. Administrators use the data to 
manage the clinics and clinicians. 
 
Maccabi Healthcare Services (Maccabi) is the second largest public 
Healthcare plan in Israel. Maccabi collects physiotherapy data from over 70 
outpatient clinics using several parallel informatics systems, which makes 
Maccabi the first health care service internationally to fully integrate 
electronic functional status outcomes assessment with an electronic medical 
record (17): 1) electronic central medical file system; 2) electronic 
appointment management system; 3) central computer with the ability of 
querying the first two systems; and 4) computerised adaptive testing for 
functional outcomes measurement and data collecting. In the current study, 
data from 73 physiotherapy clinics including over 400 therapists were used. 
Therapists use the outcomes, process and administrative data to manage their 
patients in real time, and both clinicians and physiotherapy service managers 
use the data to improve patient management. 
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The National Information Service for Allied Health Care (LiPZ) is a 
computerised registration network in which about 100 Dutch physiotherapists 
working in outpatient practices participate (6;18-20). LiPZ was implemented in 
order to provide up-to-date information about the care provided by allied 
health care professionals in the Netherlands. LiPZ has been collecting health 
care related information since 2001. Participants use computer software to 
register their patients and treatments. In this software a special LiPZ-
application is included, making it possible to register additional data and to 
make an export file every month. The data contain demographic information 
about patients visiting physiotherapists, as well as information about the 
patient's condition and subsequent treatments. In the current study, data from 
94 physiotherapists, working in 43 practices were analysed. LiPZ data are used 
for research purposes and administrators can use benchmark data to manage 
the clinics. 
 
Data set 
None of the three data sets collected precisely the same information. 
However, there were similarities in data elements among all three databases, 
as the collection of data on patients' date of birth and gender, and on the 
profession of referring physicians. Furthermore, in all databases, the number 
of visits per episode, i.e. the number of times the patient had a face-to-face 
patient-therapist encounter, was collected. Data that needed recoding, 
because of differences between the datasets, were symptom episode duration, 
the patients' complaints and interventions. The recoding procedures are 
explained in the following paragraphs. These procedures were based on 
choices established on the basis of a consensus procedure among the authors. 
Data on episode duration of the health problem, defined as the number 
of days between the date of onset of the condition and the date of therapy 
initial evaluation, was collected in all three networks as well, but the codes 
varied. In FOTO, the data were coded as '0 – 7 days', '8 – 14 days', '15 – 21 days', 
'22 – 90 days', '91 days – 6 months', '> 6 months'. In Maccabi, the data were 
coded as '0 – 21 days', '21 – 90 days', '> 90 days'. In LiPZ, the categories were '0 
– 2 days', '3 – 7 days', '1 week – 1 month', '1 – 3 months', '3 – 6 months', '6 months 
– 1 year', '1 – 2 years', '> 2 years'. For our purposes, episode duration was 
recoded in 'acute' (less than 3 weeks in FOTO and Maccabi, less than 1 month 
in LiPZ), chronic (more than 3 months or 90 days) and sub acute (the category 
in between). 
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In all databases, information about the patients' complaints, e.g. reason 
for treatment, was collected. However, different classifications, with different 
levels of detail were used. As in all classifications the body part treated could 
be deducted, this was used as indication of the health problem of the patient. 
In FOTO, the patient, the front office staff or the therapist could select the 
body part treated. In Maccabi, the primary physiotherapists' diagnoses were 
collected, using ICD-9 (21). For the current study, these ICD-9 codes were 
recoded into the body part treated. In LiPZ, the reasons for referral as given 
by letter by the referring physician were coded by researchers using the 
International Classification of Primary Care (ICPC) (22). These ICPC-codes were 
also recoded into the body part treated. Appendix 1 provides an overview of 
the response options in each database and the way they were summarised into 
the body part treated. 
Interventions were collected in all databases, but time span of 
registration and classification differed. In FOTO, entry of interventions was 
optional for the therapist. When entered, each intervention is recorded for 
being applied at least once in the treatment episode or not at all. In Maccabi, 
the registration of intervention codes during the episode of care is mandatory, 
therefore the number of times each code was used during the overall episode 
of care is known. In LiPZ, at most three interventions applied in at least half of 
the treatment visits are registered at the end of the treatment episode. The 
different classifications are summarised into the following categories, 
deducted from the American Physical Therapy Association's (APTA) Guide to 
Physical Therapist Practice (23): therapeutic exercises; functional training in 
work; manual therapy techniques; prescription, application, fabrication of 
devices; electrotherapeutic modalities; physical agents and mechanical 
modalities; and other. Appendix 2 gives for each database an overview of the 
response options and how they were summarised into the APTA categories. 
The selection of patients with lumbar syndromes was based on the 
information about the reason for treatment, which was summarised into the 
body part treated as described above. The selection of patients with ankle 
sprain was based on the medical diagnoses, coded with ICD-9 in FOTO and 
Maccabi, and with ICPC in LiPZ, both using the same inclusion criteria. 
 
Statistical analyses 
Descriptive statistics were calculated for the patient demographic and 
health characteristics and treatment processes characteristics. In the FOTO 
database there were over 25% missing cases for the profession of referring 
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physicians variable. Therefore, for this variable the FOTO-data were not used. 
In all other variables and databases less than 25% missing cases were found. 
Differences in data were tested using χ2-tests for categorical variables and 
ANOVA for continuous variables. Differences in the number of treatment visits 
and treatment duration were tested using linear regression techniques 
controlling for gender, age and episode duration. To answer the questions 
about the number of visits and use of interventions, only data of patients for 
whom the treatment episode was closed were used. 
For reasons of readability we used country names instead of database 
names in the results section. 
 
 
Results 
 
Patient demographic characteristics 
There were subtle significant differences in gender and age of patients 
among the databases, but because the data sets are large and the differences 
were small from a practical sense, it appears that the demographic data are 
quite similar (Table 8.1). In the USA, more patients with lumbar spine 
syndromes tended to be female compared to patients in Israel or the 
Netherlands(p < 0.001). Patients in the USA or Israel tended to be older than 
patients in the Netherlands (p < 0.001). In patients with ankle sprain, similar 
differences were found for gender, but mean age of patients tended to be 
similar in all three databases (p = 0.391). 
 
Patient health characteristics 
In the Netherlands, 38.0% of the patients had acute symptoms (< 1 
month) (Table 8.2). In the USA and Israel, these percentages were lower, 
18.4% and 14.3% respectively. A majority of the patients in the USA and Israel 
had chronic symptoms (> 3 months), while in the Netherlands, 35.2% of the 
patients had chronic symptoms. Similar results were found for patients treated 
for lumbar spine impairments. Compared to the total population, patients 
treated for ankle sprain more often had acute symptoms. But again, in the 
Netherlands this percentage was considerably higher than in the USA and 
Israel: 74.5%, 33.9% and 31.2% respectively. 
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Table 8.1: Demographic characteristics of patients treated by a 
physiotherapist in 2005 for the United States (FOTO), Israel 
(Maccabi) and the Netherlands (LiPZ), for the total patient 
population, patients treated for their lumbar spine and patients 
with ankle sprain 
 
 FOTO Maccabi LiPZ p 
Total population    
Gender1 % male 37.2 39.6 42.0 <0.001 
  % female 62.8 60.4 58.0   
Age2 % 18-44 years 33.8 35.0 40.7 <0.001 
  % 45-64 years 42.7 39.3 37.9   
  % 65-74 years 13.7 15.0 11.1   
  % > 75 years 9.7 10.7 10.3   
  mean age (sd) 51.8 (16.2) 52.0 (17.0) 50.1 (17.2) <0.001 
  median age  52 52 49   
Number of patients 62,798 99,541 12,193   
   
Lumbar spine treated     
Gender3 % male 38.5 41.3 47.0 <0.001 
  % female 61.5 58.7 53.0  
Age4 % 18-44 years 37.5 37.8 44.4 <0.001 
  % 45-64 years 39.2 38.3 38.9  
  % 65-74 years 13.1 14.4 9.7  
  % > 75 years 10.2 9.5 7.0  
  mean age (sd) 51.0 (16.6) 51.1 (16.6) 48.7 (15.7) <0.001 
 median age 50 51 47  
Number of patients 18,878 22,166 2,057  
   
Treated for ankle sprain   
Gender % male 40.3 43.8 52.9 0.022 
  % female 59.7 56.2 47.1  
Age5 % 18-44 years 58.3 64.4 64.5 <0.001 
  % 45-64 years 36.1 27.5 24.5  
  % 65-74 years 3.2 5.8 7.1  
  % > 75 years 2.4 2.3 3.9  
  mean age (sd) 41.5 (14.1) 40.4 (15.3) 40.6 (16.5) 0.391 
 Median age 41 38 39  
Number of patients 472 1,463 155  
 
1 Missing values FOTO n=26, Maccabi=0, LiPZ=0 
2 Missing values FOTO n=265, Maccabi=0, LiPZ=0 
3 Missing values FOTO n=8, Maccabi=1, LiPZ=0 
4 Missing values FOTO n=1, Maccabi=0, LiPZ=0 
5 Missing values FOTO n=4, Maccabi=0, LiPZ=0 
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Table 8.2: Percentage distribution of episode duration of health problem for 
patients treated by a physiotherapist in 2005, for the United 
States (FOTO), Israel (Maccabi) and the Netherlands (LiPZ), for the 
total patient population, patients treated for their lumbar spine 
and patients with ankle sprain 
 
 FOTO Maccabi LiPZ p 
Total population1     
Acute (0 - 21 days/ 1 month) 2 18.4 14.3 38.0 <0.001 
Sub acute (21 days/ 1 month – 3 months) 3 28.4 31.2 26.7  
Chronic (>3 months) 53.2 54.5 35.2  
Number of patients 62,713 84,523 10,793  
   
Lumbar spine treated4   
Acute (0 - 21 days/ 1 month) 20.4 11.2 49.9 <0.001 
Sub acute (21 days/ 1 month – 3 months) 3 24.4 25.5 23.9  
Chronic (>3 months) 55.2 63.3 26.1  
Number of patients 18,873 19,809 1,950  
   
Treated for ankle sprain5   
Acute (0 - 21 days/ 1 month) 33.9 31.2 74.5 <0.001 
Sub acute (21 days/ 1 month – 3 months) 3 41.3 41.6 16.1  
Chronic (>3 months) 24.8 27.2 9.4  
Number of patients 472 1,361 149  
 
1 Missing values FOTO: 85; Maccabi: 15,016, LiPZ: 1,400 
2 Within FOTO and Maccabi: 0 to 21 days; within LiPZ 0 days to 1 month 
3 Within FOTO and Maccabi: 21 days to 3 months; within LiPZ 1 to 3 months 
4 Missing values FOTO: 5; Maccabi: 2,357, LiPZ: 107 
5 Missing values FOTO: 0; Maccabi: 102, LiPZ: 6 
 
 
In all three databases, the lumbar spine was the body part that was 
treated most frequently (Table 8.3), with percentages varying from 21.9% in 
the Netherlands to 30.6% in the USA. In all three networks, the neck, knee and 
shoulder are body parts that are treated frequently as well. In the 
Netherlands, over 55% of the patients were treated for spinal impairments. In 
the USA and Israel, this percentage was somewhat lower, 46.6% and 47.5% 
respectively. 
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Table 8.3: Percentual distribution of treated body part for patients treated 
by a physiotherapist in 2005, for the United States (FOTO), Israel 
(Maccabi) and the Netherlands (LiPZ)* 
 
  FOTO1 Maccabi2 LiPZ3
Upper extremities    
Shoulder 19.0 11.7 11.9 
Arm (upper and/ or forearm) 0.9 2.0 2.2 
Elbow 1.4 3.0 2.8 
Wrist/ hand 1.4 7.4 1.7 
Total upper extremities 22.7 24.1 18.6 
   
Lower extremities   
Pelvis/ hip 5.8 4.7 5.4 
Leg (upper and/ or lower) 3.1 1.5 4.9 
Knee 14.3 14.5 11.5 
Ankle/ foot 7.4 7.8 3.0 
Total lower extremities 30.6 28.5 24.8 
   
Spinal impairments   
Craniofacial 0.2 0.2 1.5 
Neck 13.6 18.2 20.0 
Ribs/trunk 0.2 0.7 1.6 
Thoracic spine 2.0 4.2 11.7 
Lumbar spine 30.6 24.2 21.9 
Total spinal impairments 46.6 47.5 56.7 
   
Number of patients (abs.) 61,672 91,565 9,413 
Unknown (abs.) 1,126 7,974 2,780 
 
* Statistical analyses were not performed as the body parts were deducted from different 
classifications. 
1 According to physiotherapist, front office staff or patient. 
2 Physiotherapists’ diagnosis recoded into body part treated. 
3 Medical diagnosis recoded into body part treated. 
 
 
Treatment process 
The type of physicians referring patients to physiotherapy differed 
between Israel and the Netherlands (Table 8.4). In Israel, 20.9% of the patients 
were referred by a general practitioner (GP), and about two third of the 
patients were referred by an orthopaedist. In the Netherlands, 89.9% of the 
patients were referred by a GP, while only 3.4% were referred by an 
orthopaedist. Differences were similar among all patient populations studied 
(p < 0.001). In the USA, patients in whom the type of referring physicians was 
known were mostly referred by a GP, an orthopaedist, a physiatrist, i.e. a 
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physician specialised in physical medicine and rehabilitation, or an 
occupational medicine physician.  
 
 
Table 8.4: Percentual distribution of profession of referring physicians for 
patients treated by a physiotherapist in 2005, for Israel (Maccabi) 
and the Netherlands (LiPZ), for the total patient population, 
patients treated for their lumbar spine and patients with ankle 
sprain 
 
 Maccabi LiPZ p 
Total population    
GP 20.9 89.8 <0.001 
Orthopaedist 67.4 3.8   
Neurologist 1.5 0.6   
Rheumatologist 0.4 0.2   
Other 9.9 5.6   
Number of patients (abs.) 99,541 12,193   
  
Lumbar spine treated  
GP 19.2 93.8 <0.001 
Orthopaedist 73.3 0.4  
Neurologist 0.6 0.6  
Rheumatologist 0.2 0.0  
Other 6.7 5.1  
Number of patients (abs.) 22,166 2,057  
  
Treated for ankle sprain  
GP 8.7 95.5 <0.001 
Orthopaedist 85.0 1.3  
Neurologist 0.0 0.0  
Rheumatologist 0.1 0.0  
Other 6.2 3.2  
Number of patients (abs.) 1,463 155  
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In all three networks, therapeutic exercises were applied most 
frequently: in 78.0% of all patients in the USA, 79.4% of all patients in Israel 
and 84.5% of all patients in the Netherlands (Table 8.5). In the USA and Israel, 
physical agents or mechanical modalities were the second most frequently 
applied treatments (43.3% and 55.4% respectively), followed by manual 
therapy (31.8% and 54.7%, respectively). In the Netherlands, manual therapy 
was applied more often (67.2%), while physical agents or mechanical 
modalities were applied only in 5% of the patients. Results were comparable 
for patients with lumbar spinal impairments. In patients with ankle sprain, 
therapeutic exercises were applied more often compared to the total patient 
population. Furthermore, in the Netherlands, also the application of devices 
was a frequently applied treatment procedure, while in the USA and Israel 
physical agents or mechanical modalities and electrotherapeutic modalities 
and manual therapy were important treatment procedures. 
 
Uncorrected mean numbers of visits per treatment episode in the total 
patient population were: 10.2 in the USA, 6.4 in Israel and 12.5 in the 
Netherlands. Corrected for age, gender and episode duration, mean numbers 
were 10.0 in the USA, 6.5 in Israel and 10.0 in the Netherlands. Patients with 
lumbar spine impairments from Israel had, corrected for age, gender and 
episode duration, on average 2.7 visits less than patients from the USA and on 
average 3.4 visits less than patients from the Netherlands. In patients with 
ankle sprain, differences in the corrected mean number of visits per treatment 
episode in the Netherlands and Israel were small (5.3 and 5.5, respectively). 
However, patients in the USA were treated more often (corrected mean 
number of treatment visits was 8.7). 
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Table 8.5: Percentage of interventions applied in patients treated by a 
physiotherapist in 2005, for the United States (FOTO), Israel 
(Maccabi) and the Netherlands (LiPZ), for the total patient 
population, patients treated for their lumbar spine and patients 
with ankle sprain* 
 
 FOTO Maccabi LiPZ 
Total population    
Therapeutic exercise / advice 78.0 79.4 84.5 
Manual therapy 31.8 54.7 67.2 
Prescription, application and/or fabrication of devices 2.2 2.9 1.6 
Electrotherapeutic modalities 22.5 41.7 4.5 
Physical agents and mechanical modalities 43.3 55.4 5.0 
Other 3.2 7.6 2.3 
Number of patients - treatment closed (abs.) 36,076 96,568 8,869 
   
Lumbar spine treated   
Therapeutic exercise / advice 86.0 81.2 82.5 
Manual therapy 28.2 58.8 50.6 
Prescription, application and/or fabrication of devices 1.2 1.2 0.1 
Electrotherapeutic modalities 22.3 51.0 6.8 
Physical agents and mechanical modalities 42.1 56.1 2.4 
Other 4.6 5.0 1.4 
Number of patients - treatment closed (abs.) 6,756 15,493 1,895 
   
Treated for ankle sprain   
Therapeutic exercise / advice 89.0 91.9 87.8 
Manual therapy 22.6 43.9 15.4 
Prescription, application and/or fabrication of devices 4.9 4.5 41.5 
Electrotherapeutic modalities 27.8 34.0 0.8 
Physical agents and mechanical modalities 56.0 58.8 1.6 
Other 6.1 2.6 2.4 
Number of patients - treatment closed (abs.) 327 1,411 123 
 
* Because of the differences in classifications no statistical tests were conducted. 
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Table 8.6 shows the effect of patient characteristics on the number of 
treatment visits in the three countries. Most regression coefficients are very 
small (less than 1, or in the case of age less than 0.10), meaning that the 
number of treatment visits deviates less than 1 (for age less than 0.1 
treatment visit per year) from the reference group (male, 50 years, acute 
complaints). Only for patients with sub acute and chronic complaints we see 
considerably more treatment visits in the Netherlands (compared to the 
reference group 1.78 and 4.84 more respectively in the total population and 
somewhat less more for lumbar spine and ankle sprain). For patients in Israel 
the number of treatment visits varies hardly with patient characteristics. The 
USA takes an intermediate position with clearly more treatment visits for 
patients with chronic complaints treated for lumbar spine and ankle sprain but 
much less deviation from the reference group for the total population. 
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Discussion 
 
The current study is the first to make comparisons of patient 
characteristics and treatment process characteristics in outpatient 
physiotherapy practice in the United States, Israel and the Netherlands. These 
comparisons showed the data in three databases were remarkably similar in 
patient characteristics, like age, gender and body part treated. However, large 
differences were found in the episode duration of the health problems, the 
treatment procedures used and the number of treatment visits provided among 
countries. 
 
Patient demographic and patient health characteristics 
The similarity in the body parts treated by physiotherapists among 
countries implies that physiotherapy practice is a definable area of clinical 
work. Apparently, the range of health problems is not highly influenced by the 
main sources of referring physicians, which did differ across the countries. 
However, large differences in the episode duration levels of the patients were 
found. The cause of this difference needs further investigation, but disparities 
in episode duration might be due to differences referral systems, with more 
patients referred by a general practitioner in the Netherlands than in the 
United States or Israel, or differences in waiting lists, which are short in the 
Netherlands and long in Israel, cultural factors, or use of other health 
professionals or medical agents. More rigorous designs would be needed to 
assess these differences. It would be interesting to include research into the 
consequences of these differences for the outcome of care in these designs as 
well. 
 
Treatment processes 
Substantial differences were found in the interventions that were 
applied across the three countries. In general, Dutch physiotherapists seem to 
have a more active approach and were more manual oriented, while in Israel 
and the United States, physical agents and mechanical modalities and 
electrotherapeutic modalities are frequently applied. Use of these agents and 
modalities has been decreasing since the 1990s in the Netherlands (18;24), 
which might be related to recommendations of the Health Council of the 
Netherlands which advised against the use of physical agents and modalities in 
many conditions (25). 
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Even within a homogeneous patient population, like patients with ankle 
sprain, large differences were found for interventions delivered among the 
countries studied. These disparities may be explained by differences in 
registration, i.e. the procedure of registration including the time span and the 
number of response options, and classification, i.e., the exact definitions of 
the response options. However, other explanations are possible as well. In 
patients with ankle sprain, considerable differences were found in the 
prescription, application and/or fabrication of devices, which may be 
explained by differences in the episode duration of the problems across 
countries. In the Netherlands, three-quarters of the patients with ankle sprain 
had acute complaints. In these patients, taping in combination with functional 
training appeared to be the favourable strategy when compared with 
immobilisation (26), what is also recommended in the Dutch clinical guidelines 
for the treatment of these patients (27). 
In Israel and the United States, most patients had sub acute or chronic 
complaints, in whom taping is only recommended as prevention for recurrent 
injury (28). Therefore, it seems reasonable that devices are more often 
prescribed or applied in the Netherlands than in the United States or Israel. 
The higher use of physical agents and mechanical or electrotherapeutic 
modalities in the United States and Israel compared to the Netherlands, might 
be caused by cultural differences, but further research is needed into the 
exact reasons for these differences and into their effects on the outcome of 
care. 
The mean number of visits per treatment episode differed among the 
three databases. In the total patient population and in patients treated for 
their lumbar spine, the number of visits per episode was higher in the United 
States and the Netherlands compared to Israel. In patients with ankle sprain, 
the number of treatment visits in the United States was higher than the 
number of treatment visits in Israel and the Netherlands. A remarkable finding 
is the narrow range of the mean number of treatment visits across different 
patient populations in Israel, while in the United States and especially in the 
Netherlands, the mean number of treatment visits differs extensively across 
patient populations. One explanation for the narrow range found in the 
population of Israel may be understaffing along with long waiting lists. 
Throughout the years, the Israeli database shows a continuous decrease in 
number of visits per episode of care along with a continuous increase in 
number of new patients per available clinical working hour. These 
circumstances narrow the flexibility of physiotherapists in Israel and encourage 
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fewer visits per episode, although it must be emphasised that from an 
administrative perspective, the Israeli system allows the therapist to provide 
any amount of visits per episodes as they feel is needed to achieve best 
possible outcomes. In comparison, patients receive more visits per episode in 
the United States and especially the Netherlands compared to Israel. We do 
not have the data nor were the data collected using a design that could 
elucidate why these differences in visits occurred, and therefore this finding 
awaits future research. Additionally, it is noteworthy that the direction of the 
regression parameters differed among the three databases. In the United 
States and in the Netherlands, patients with chronic complaints received more 
treatment visits than patients with acute complaints, while in Israel patients 
with chronic complaints received less treatment visits than patients with acute 
complaints. One hypothesis is understaffing in Israel resulting in long waiting 
lists might influence therapists' decisions to give less treatment visits to 
patients with chronic complaints as their predicted improvement is less than 
patients with more acute symptoms (10). All these findings and hypothesis 
await sophisticated research designs, multivariate modelling and standardised 
operational definitions of all terms before the findings can be interpreted in a 
meaningful manner. Furthermore, research into the relation between the 
number of treatment visits and the outcome of care is needed in order to 
study the influence of treatment visits on outcomes. 
 
Limitations 
This is the first study in which comparisons of patient characteristics and 
treatment process characteristics across different clinical databases of three 
countries have been made. Although this method has a number of advantages, 
it also has some limitations. First, the generalisability of our study is limited: 
we looked at only three countries and the representativeness of the three 
databases is debatable. Generalisability of the FOTO database is unknown, but 
the large size of the sample supports the potential that the data set could be 
representative of the type of patient treated in a typical outpatient therapy 
clinic in the United States. The Maccabi database was designed to examine 
physiotherapy practice in one health maintenance organisation (HMO) in Israel, 
and over 90% of patients covered by Maccabi Health Care System receiving 
therapy are included in the database. The Maccabi database probably comes 
closest to being representative of physiotherapy practice in Israel because it is 
the second largest HMO in Israel and covers 25% of the population in Israel. The 
Dutch database is relatively small, but aimed at representativeness for the 
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whole country. Practice and therapist characteristics of the LiPZ participants 
were compared to the characteristics of all Dutch physiotherapists and 
practices as listed in a national register (29) showing no large differences on 
gender, age, practice size and urbanisation rate (20). Second, the databases 
differed in the variables included and when the same variables were assessed 
in each database, how the questions were asked and coded were different 
among the databases. This lack of standardisation of data collection and 
operational definitions among the databases restricted the number of 
comparisons that could be made and eroded validity of the comparisons. In 
addition, it was not possible to compare outcomes among the databases 
because Israel used the same outcome measures as FOTO, but the Dutch 
outcome data were not comparable to the these measures. This lack of 
standardisation of outcomes made it impossible to compare outcomes and the 
association between outcome and other process measures or patient 
demographic characteristics. Third, the reliability and validity of the medical 
and physiotherapists' diagnoses and treatment procedures, which were not 
collected in a standardised way among the databases, are unknown. In an 
attempt to standardise terminology used in and related to physiotherapy 
practice, APTA has written the Guide to Physical Therapists Practice (23). This 
document includes an overview of physiotherapy procedures. However, in the 
databases used for the current study, implementation of the APTA descriptions 
was not evident, although in the FOTO database therapists could enter APTA 
practice patterns. Nevertheless, we were able to use the language in the 
Guide to reorganise the classifications of treatments, so general comparisons 
could be made. 
 
 
Conclusions 
 
The current study shows that clinical databases can be used for 
comparing similarities and differences in demographic and health related 
patient characteristics. However, for in-depth comparisons of diagnoses, 
interventions and outcomes, variables and measures need to be standardised 
among countries. Given the limitations in the databases and our comparisons, 
our results suggest that the number of treatment visits differs among the 
countries studied. If this finding can be confirmed, the finding has implications 
for the generalisability of physiotherapy outcome research from one country to 
another. 
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Recommendations 
The authors would encourage international discussions on the 
desirability of standardising and implementing operational definitions for data 
collected in these databases. As long no standardisation takes place it is 
important to report in physiotherapy outcome research on characteristics of 
patients and treatment processes in order to enable international readers to 
interpret the results in their own context. Finally, we advocate more 
international comparative research into physiotherapy practice, both by 
involving more countries and by digging deeper in the causes of differences in 
for example number of treatment visits per episode. 
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Appendix 1: Overview of the recode procedure of the reason for 
treatment into body part treated 
 
 United States 
(FOTO) 
Israel (Maccabi): The Netherlands (LiPZ): 
Shoulder Shoulder Above elbow amputation 
Adhesive capsulitis shoulder 
Biceps tendinopathy 
Bursitis subacromial 
Contusion shoulder/ upper arm 
Dislocation shoulder closed 
Erb’s Palsy 
Fracture clavicle closed 
Fracture of scapula 
Impingement syndrome-shoulder 
Infraspinatus tendinopathy 
Muscle spasm/cramp/pain 
Shoulder girdle/ arm 
Myofascial pain syndrome – shoulder girdle/arm 
Pain shoulder 
Rotator cuff tear 
Surgery shoulder 
Shoulder dislocation 
Recurrent shoulder instability 
Supraspinatus tendinitis-calcification 
Teres Minor tendinopathy 
Shoulder symptom/ complaint 
Fracture clavicle 
Shoulder dislocation 
Shoulder syndrome 
 
Arm (upper 
and/ or 
forearm) 
Upper arm 
Fore arm 
Contusion upper limb 
Fracture femur closed 
Fracture femur base neck closed 
Fracture of humerus 
Reflex sympathetic dystrophy of the upper limb 
Fracture of radius  
Fracture of radius and ulna  
Fracture of ulna  
Lymphedema armpit 
Armpit symptom/ complaint 
Arm symptom/ complaint 
Fracture of humerus 
Fracture of radius or ulna 
 
Elbow Elbow Contusion elbow/ forearm 
Elbow lateral epicondylitis (tennis elbow) 
Elbow pain (joint) 
Fracture elbow 
Medial epicondylitis elbow  
Muscle spasm/cramp/pain elbow/ forearm  
Myofascial pain syndrome elbow/forearm  
Olecranon bursitis  
Surgery elbow/ forearm  
Ulnar nerve lesion – elbow  
Elbow symptom/ complaint 
Elbow lateral epicondylitis (tennis 
elbow) 
Medial epicondylitis elbow  
Wrist/ hand Wrist 
Hand 
Contusion wrist/ hand  
Fracture wrist 
Muscle spasm/cramp/pain wrist/hand 
Ulnar nerve lesion – wrist 
Carpal tunnel syndrome 
Contusion finger 
De Quervain’s disease  
Dupuytren’s contracture 
Fracture carpal bones closed 
Fracture hand bones multiple closed 
Fracture metacarpals closed 
Fracture phlalanges hand closed 
Hand pain 
Hand wound 
Hand/ finger amputation 
Mallet finger 
Surgery hand/ wrist  
Tendon repair hand 
Trigger finger  
Wrist symptom/ complaint 
Hand/ finger symptom/ complaint 
Fracture of phalanges hand  
(Sub)luxation finger 
Dupuytren’s contracture 
Trigger finger  
Carpal tunnel syndrome 
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Appendix 1: Continued 
 
 United States 
(FOTO) 
Israel (Maccabi): The Netherlands (LiPZ): 
Pelvis/ hip Pelvis 
Hip 
Cystocele 
Fracture of pelvis 
Mixed incontinence 
Pelvic (abdominal) pain - male 
Pelvic (genital) pain - female 
Pelvic fundus weakness 
Uterine prolapse 
Vulvodynia 
Contusion hip/ thigh 
Muscle spasm/cramp/pain - hip 
Myofacial pain syndrome - hip 
Pain hip 
Revision of hip replacement 
Hip hemiarthroplasty 
Surgery hip 
Total hip replacement 
Tenosynovitis – hip 
Trochanteric bursitis 
Pelvic fracture 
Stress incontinence  
Urge incontinence 
Urinary incontinence 
Hip symptom/ complaint 
Hip injury 
Spina bifida occulta 
Osteoarthrosis of hip 
 
Leg (upper and/ 
or lower) 
Upper leg 
Lower leg 
without knee 
Above knee amputation 
Contusion lower limb 
Fracture femur subcapital closed 
IT band frinction syndrome 
Refles sympathetic dystrophy of the lower limb 
Achilles tendinitis 
Fracture of fibula  
Fracture of tibia 
Fracture of tibia and fibula 
Tendinitis tibialis ant or poste  
Leg symptom/ complaint 
Fracture femur 
Injury achilles tendon 
Fracture of tibia or fibula 
Fasciitis plantaris 
Knee Knee Below knee amputation 
Bursitis infrapatellar/ tendonitis  
Collateral ligament –disruption lateral  
Collateral ligament 0 disruption medial  
Contusion knee. Lower leg  
Fracture of patella  
Internal derangement knee 
Knee arthroscopy 
Knee menisectomy  
Knee pain – local joint Knee – total knee 
replacement  
Lateral meniscus tear knee 
Lateral meniscus tear knee current 
Medial meniscus tear knee  
Medial meniscus tear knee current  
Muscle spasm/cramp/pain- knee 
Myofacial pain syndrome knee 
Osgood Schlatter’s disease 
Patella tendinitis 
Patellofemoral pain syndrome foot/ankle kinetic 
dysfunction 
Patellofemoral pain syndrome hip/pelvic kinetic 
dysfunction 
Patellofemoral pain syndrome local joint 
Patellofemoral pain syndrome overuse  
Pes-anserinus bursitis knee 
Prepatellar bursitis/ tendinitis 
Repair of the collateral ligaments 
Repair of the cruciate ligaments 
Revision of knee replacement 
Surgical procedure knee 
Sprain knee cruciate ligament 
Tibial collateral ligament bursitis 
Triad knee repair 
Total knee replacement 
Knee symptom/ complaint 
Fracture patella 
Sprain/ strain knee 
Osteoarthrosis of knee 
Acute internal damage knee 
Chronic internal damage knee 
Patellofemoral pain syndrome 
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Appendix 1: Continued 
 
 United States 
(FOTO) 
Israel (Maccabi): The Netherlands (LiPZ): 
Ankle/ foot Ankle 
Foot 
Contusion ankle  
Fracture of ankle  
Muscle spasm/cramp/pain – ankle/foot  
Surgery ankle/ foot 
Sprain ankle 
Amputation foot 
Amputation toe 
Calcaneal spur 
Clubfoot 
Contusion foot 
Contusion toe 
Foot pain 
Fracture phalanges foot closed 
Fracture tarsal/ metatarsal bones closed 
Hammer toe acquired 
Metatarsalgia 
Plantar fasciitis 
Ankle symptom/ complaint 
Ankle distorsion 
Foot/ toe symptom/ complaint 
Fracture of phalanges foot 
Pes planus 
 
Craniofacial Craniofacial Dislocation jaw closed  
Fracture of face bones  
Head injury 
Head injury – W/O mention of open intracranial 
wound  
Head injury with open intracranial wound  
Labyrinthectomy incision/ excision/destruction of 
inner ear  
Surgery jaw/ skull  
Sprain jaw 
TMJ disorder - articular disc dis (reducing or 
nonreducing) 
TMJ disorder – adhesions and ankylosis (bony or 
fibrous) 
TMJ disorder – lateral pterygoid syndrome 
Jaw symptom/ complaint 
Headache 
 
Neck Neck Cervical spine clinical instability 
Cervicalgia 
Cervicalgia with radicular syndrome of upper 
limbs  
Cervicobrachial syndrome  
Contusion neck face or scalp  
Muscle spasm/cramp/pain – cervical 
Muofacial pain syndrome cervical  
Surgery cervical 
Spinal stenosis cervical 
Tension headache 
Torticollis 
Whiplash injury 
Neck symptom/ complaint 
Whiplash injury 
Syndromes cervical spine 
Tension headache 
Torticollis 
 
Ribs/ trunk Ribs/ trunk Contusion trunk 
Fracture ribs/sternum 
Myofacial pain syndrome thorax 
Surgery thorax 
Sprain costo-vertebral joint 
Chest symptom/ complaint 
Flank/ axilla symptom/ complaint 
Fracture rib 
Tietze’s syndrome 
COPD 
Breast symptom/ complaint 
Malignant neoplasm breast 
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Appendix 1: Continued 
 
 United States 
(FOTO) 
Israel (Maccabi): The Netherlands (LiPZ): 
Thoracic spine Thoracic spine Congenital postural deformities: lordosis-scoliosis  
Flat back 
Fracture of vertebral column 
Injuries spinal cord 
Kyphosis acquired 
Kyphosis adolescent postural 
Lordosis acquired 
Muscle spasm/cramp/pain - thoracic 
Progressive infantile idiopathic scoliosis 
Round back 
Scheurmann’s disease osteochondrosis 
Scoliosis (and kyphoscoliosis) - idiopathic 
Scoliosis acquired  
Scoliosis adolescent idiopathic 
Scoliosis cong 
Scoliosis juvenile idiopathic 
Scoliosis postural 
Spinal stenosis thoracic 
Thoracic spine clinical instability 
Thoracic spine pain 
Thoracogenic scoliosis 
Position 
Back symptom/ complaint 
Fracture of vertebral column 
Arthrosis/ spondylosis spine 
Scoliosis 
Lordosis 
Kyphosis 
Bulging disc  
Lumbar spine Lumbar spine Coccyx pain 
Compression lumbar nerve root 
Low back pain 
Lumbar spine clinical instability 
Lumbosacral (or thoracic) pain with radicular 
syndrome of lower limbs 
Muscle spasm/cramp/pain - lumbar 
Myofacial pain syndrome - lumbar 
Laminectomy 
Surgery lumbar 
Sacroiliac pain 
Sciatica 
Spinal stenosis lumbar 
Low back symptom/ complaint 
Low back pain with radicular 
syndrome of lower limbs 
Unknown  Acoustic neuroma excision 
Administrative - physiotherapist 
Aging 
Amputation 
Amyotrophic lateral sclerosis  
Bell’s palsy (peripheral facial palsy) 
Burn 
Cerebral palsy 
Chronic ulcer 
Constipation 
CVA 
Dementia 
Developmental coordination disorder  
Dyspareunia 
Edema 
Epidemic vertigo 
Falling 
Fecal incontinence 
Fibromyalgia 
Guillain-Barre syndrome 
Juvenile osteochondrosis 
Labyrinthine dysfunction 
Labyrinthine fistula 
Labyrinthitis 
Lipedema 
Lymphedema  
Lymphedema cong 
Lymphedema due to abdominal surgery 
Lymphedema due to burns 
Lymphedema duet o orthopedic surgery 
Lymphedema due to trauma 
Pain general 
Weakness/ tiredness general 
Swelling 
Limited function/ disability 
Infectious disease 
Malignancy 
Trauma/ injury 
Multiple trauma 
Adverse effect medical agent 
Complication of medical treatment 
Effect prosthetic device 
Congenital anomaly 
No disease 
General disease 
Blood symptom/ complaint 
Hodgkin’s disease/ lymphoma 
Leukaemia 
Malignant neoplasm blood other 
Blood/ lymph/spleen disease other 
Abdominal pain/ cramps 
Rectal/ anal pain 
Incontinence of bowel 
Swallowing problem 
Digestive symptom/ complaint other 
Malignant neoplasm digest other 
Eyelid symptom/ complaint 
Tinnitus, ringing/buzzing ear 
Vertiginous syndrome 
Swollen ankles/ oedema 
Limited function/ disability - 
cardiovascular 
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Appendix 1: Continued 
 
 United States 
(FOTO) 
Israel (Maccabi): The Netherlands (LiPZ): 
Unknown  Lymphedema due to vascular disease 
Median nerve neuropathy 
Meniere’s disease  
Meniere’s disease active cochleovestibular 
Multiple fractures 
Multiple Sclerosis  
Neuropathy peripheral  
Parkinson’s disease 
Poliomyelitis acute 
Polyneuropathy sec to diabetes mellitus 
Postlumpectomy lymphedema 
Postmastectomy lymphedema syndrome 
Respiratory system disfunction 
Rheumatoid arthritis 
Temporomandibular joint pain – dysfunction 
syndrome 
Thoracic outlet syndrome 
TIA – non-specified 
TIA – vertebrobasilar artery 
Trigeminal neuralgia 
Trigger point - muscular 
Ulnar nerve lesion 
Vaginismus organic 
Vaginitis/ vulvovaginitis 
Vertigo benign paroxysmal positional vertigo due 
to ototoxicity 
Vestibular neuronitis 
Vesitibulitis (gynecology) 
Walking difficulty 
Cardiovascular symptom/ complaint 
Ischaemic heart disease w. angina 
Acute myocardial infarction 
Ischaemic heart disease w/o angina  
Heart failure 
Heart valve disease 
Heart disease other 
Hypertension uncomplicated 
Transient cerebral ischaemia 
Stroke/Cerebrovascular accident 
Atherosclerosis 
Varicose veins of leg 
Haemorrhoids 
Cardiovascular disease other 
Muscle pain 
Fibromyalgia 
Muscle symptom/ complaint 
Joint symptom/ complaint 
Symptom/ complaint musculoskeletal 
Infections musculoskeletal system 
Malignant neoplasm musculoskeletal 
Fracture hand or foot 
Fracture other 
Sprain/ strain joint 
Dislocation/ subluxation 
Injury musculoskeletal 
Congenital anomaly musculoskeletal 
Synovitis 
Rheumatoid arthritis 
Bechterew’s disease 
Osteoartrhosis other 
Osteochondrosis 
Osteoporosis 
Acquired deformity of limb 
Musculoskeletal disease 
Tingling fingers/ feet/ toes 
Sensation disturbance 
Vertigo/ dizziness 
Paralysis/ weakness 
Limited function/ disability - 
neurological 
Neurological symptom/ complaint 
Malignant neoplasm nervous system 
Concussion 
Head injury other 
Injury nervous system other 
Congenital anomaly neurological 
Multiple sclerosis 
Parkinson’s disease 
Migraine 
Facial paralysis/ bell’s palsy 
Peripheral neuritis 
Thoracic outlet syndrome 
Guillain-Barre syndrome 
Neurological disease other 
Feeling anxious/ nervous/ tense 
Dementia 
Anxiety disorder/ state 
Somatisation disorder 
Neuraesthenia/ surmenage 
Phobia/ compulsive disorder 
Shortness of breath 
Breathing problem 
Sputum/ phlegm abnormal 
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Appendix 1: Continued 
 
 United States 
(FOTO) 
Israel (Maccabi): The Netherlands (LiPZ): 
Unknown   Limited function/ disability - 
respiratory 
Upper respiratory infection acute 
Acute bronchitis 
Pneumonia 
Respiratory infection other 
Malignant neoplasm bronchus/ lung 
Asthma 
Hyperventilation syndrome 
Respiratory disease other 
Pain/ tenderness of skin 
Skin symptom/ complaint 
Herpes zoster 
Moniliasis/ candidiasis skin 
Skin infection other 
Malignant neoplasm of skin 
Psoriasis 
Chronic ulcer skin 
Skin disease 
Obesity 
Diabetes Mellitus 
Endocrine/ metabole/ nutrition 
disease 
Urination problems other 
Bladder symptom/ complaint 
Cystitis/ urinary infection other 
Malignant neoplasm of kidney 
Urinary disease other 
Pregnancy symptom/ complaint 
Uterovaginal prolapse 
Genital disease female 
Malignant neoplasm prostate 
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Appendix 2: Overview of the recode procedure of the applied 
interventions 
 
 United States (FOTO) Israel (Maccabi): The Netherlands (LiPZ): 
Therapeutic 
exercise 
ADL training 
Aquatic exercises 
Balance 
Biofeedback/ EMG/ 
Body mechanics 
training 
Closed chain exercises 
Community 
reintegration 
Cranio-sacral 
techniques 
Developmental 
Endurance  
Energy conservation 
Flexibility 
Functional training 
Gait training 
Home exercises 
Home 
management/self care 
Incoordination, 
dexterity retraining 
Joint mobility 
McKenzie program 
MET exercise 
(metabolic equivalent) 
Muscle energy 
Oral function/feed 
Oromotor exercises 
Pain modulation 
Pelvic floor exercises 
Perceptual exercises  
Plyometrics 
Postural exercises 
Proprioceptive 
exercises 
Prostetic training 
Relaxation techniques 
Running/ agility drills 
Sensory re-education 
Speech/communication 
Stabilization 
Strength 
Stretching 
Swallowing exercises 
Swiss ball exercises 
Therapeutic activity 
Video-feedback 
training 
Visual-motor retraining  
Other exercises 
ADL training 
Aerobic exercise 
Back school 
Bed transfers exercise 
Biofeedback/ EMG 
Education for self exercise 
Functional exercise 
Gait exercise 
Group exercise 
Individual exercise at clinic 
McKenzie program 
MET exercise (metabolic equivalent) 
Muscle energy 
Physical exercise consultation and planning 
PNF (proprioceptive neuromuscular 
facilitation) 
Proprioceptive exercises 
SET-therapy master (sling-based exercise) 
Sitting active exercise 
Sitting assisted active exercise 
Sitting balance reaction exercise 
Sitting passive exercise 
Stabilization exercise 
Standing balance reaction exercise 
Stationary bike exercise 
Strengthening exercise 
Stretching exercise 
Supine active exercise 
Supine assisted active exercise 
Supine passive exercise 
Transfer exercise 
Treadmill exercise 
Exercise therapy – training of 
activities 
Exercise therapy – training of 
functions 
Information/ advice 
Manual therapy Augmented soft tissue 
massage Augmented 
soft tissue mobilization 
Friction massage 
Manipulation (high 
velocity) 
Massage  
Mobilization 
Myofascial technique 
Traction  
Deep friction massage 
Hold/ relax 
Joint mobilization 
Neural tension/ mobilization 
Segmental manipulation 
Soft tissue mobilization 
Strain-counterstrain 
Manual massage  
Manual manipulation 
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Appendix 2: Continued 
 
 United States (FOTO) Israel (Maccabi): The Netherlands (LiPZ): 
Prescription, 
application, 
fabrication of 
devices 
Casting 
Dynamic splints 
Orthotics/splinting/bracing
Prosthetic modification 
Therapeutic taping 
Home adaption of devices/ wheelchair 
Taping 
Fabrication of devices 
Application of devices 
Testing of devices 
Electro- 
therapeutic 
modalities 
Electrical stimulation/pain 
Electrical 
stimulation/retraining 
Electrical 
stimulation/strength  
Iontophoresis 
 
Electrotherapeutic modalities for 
iontophoresis management 
Electrotherapeutic modalities for oedema 
management 
Electrotherapeutic modalities for pain 
management 
Motor TENS 
Short wave 
Electrical stimulation 
 
Physical agents 
And mechanical 
modalities 
Contrast baths 
CPM (continuous passive 
motion) 
Cryocuff/compression 
Diathermy 
Ice/cryotherapy 
Moiste heat 
Phonophoresis 
Ultrasound 
Whirlpool 
Other agents 
Cervical mechanical traction 
Cold pack 
CPM (continuous passive motion) 
Cryocuff/compression 
Hot pack 
Lumbar mechanical traction 
Lymph press 
Paraffin bath 
Ultrasound  
Whirlpool 
 
Mechanical modalities 
Thermical energy Electromagnetic 
(UKG, laser) 
Other Cognitive linguistic 
function 
Cognitive retraining 
Speech/communication 
Aural rehab 
Wound care  
Work simulation 
Work hardening tasks 
Other procedures 
 
Administrative processes Instrumental interventions 
Medication 
Other 
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Introduction 
 
A growing need for transparency of physiotherapy care in the 
Netherlands has resulted in the establishment of a national registration 
network, called LiPZ. The aim of LiPZ was to set up and maintain a registration 
network of physiotherapists in order to have a continuous supply of health care 
related information. The original structure of LiPZ has to be seen in the light 
of the prevailing characteristics at that time. At the beginning of this decade, 
software programmes for physiotherapists mainly catered for data relevant to 
reimbursement. The development of software to include detailed information 
on the health problem and to electronic patient records (EPR) systems was still 
in its infancy. The ensuing network was therefore based on reimbursement 
data instead of EPR data. The reimbursement data included data on the 
patient demographics and treatment characteristics, e.g. number of visits. 
Data on the referral, health problem, treatment goals, interventions and 
evaluation were then added. In order to ensure the highest possible 
participation and to maintain quality control, the extra data stream was kept 
as small as possible. 
In the current thesis, LiPZ data were used for several studies that aimed 
to increase the transparency of process and outcome in physiotherapy care in 
general, and the transparency of quality, transparency of changes over time 
and transparency of care from an international perspective, in particular. This 
final chapter describes and discusses the main results from all the studies 
conducted within these parameters. Furthermore, the limitations of the 
registration network are discussed. Lastly, recommendations for the future of 
national registration networks are made. 
 
 
Transparency of physiotherapy 
 
Transparency of process and outcome 
Five of the six studies conducted in this thesis provided information 
about patient demographics and health related characteristics in 
physiotherapy practice. Furthermore, four of these five studies supplied 
information on characteristics of the process of care. Therefore, these studies 
have contributed to increased transparency concerning the process of 
physiotherapy. Most of the studies presented in this thesis were based on data 
regarding patients with non-specific low back pain, as this is the largest 
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patient population in physiotherapy, but the studies could have been 
performed for other patient populations, like patients with neck or shoulder 
pain, as well.  
Transparency of outcome of care requires valid, reliable and responsive 
outcome measures. It is widely recognised that for measuring outcome, the 
patient’s perspective is necessary (1). But research has shown that therapists 
have difficulty in applying such outcome measures (2;3). This will be an even 
greater problem in long-term registrations. A study conducted within LiPZ 
investigated whether therapist-based outcome measures could be used for 
improving the transparency of care outcomes. To this end, the concordance 
between therapists and their patients regarding the outcome of care was 
studied. The results showed that the concordance varied from fair to good. A 
therapist-based transitional question about the extent to which the patients’ 
symptoms had improved had the highest concordance with patient-based 
measures. However, the optimum cut-off to separate patients who improved 
from those who did not was high. This resulted in reduced feasibility of the 
measure in clinical practice. Besides, it appeared that there were differences 
in therapists’ and patients’ points of view about the outcome of care. 
Consequently, it is recommended that a patient-based outcome measure be 
used in addition to the therapist based outcome measure. 
These results are relevant for several parties. Firstly, physiotherapists 
themselves should realise that their own opinion about the outcome of care 
can differ from the patient’s opinion and that it might be valuable to gather 
information from both perspectives. Secondly, the government and health care 
insurers should also understand that therapists and patients may have different 
points of view about the outcome of care and that a therapist-based outcome 
measure alone is not sufficient for measuring the outcome of care.  
Therapists have difficulty in applying patient-based outcome measures 
as they find it time-consuming to administer the test, for patients as well as 
for themselves, and they believe they lack the specific knowledge required 
(2;3). Therefore, attention needs to be paid to improving the use of patient-
based outcome measures. Several tools may be useful. Therapists can choose 
from a wide range of patient-based outcome measures with varying purposes 
and for varying patient categories. Restricting the number of available 
questionnaires to one small core set of outcome measures would simplify the 
choice for therapists. Development of such core sets is ongoing in 
rehabilitation medicine for specific patient categories, such as rheumatoid 
arthritis (4). A core set for the total patient population is lacking. Additional 
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research is necessary for developing such a core set. Possibilities include a 
combination of a generic questionnaire, like a global health perception scale, 
and a disease-specific questionnaire, like the Roland Morris Disability 
Questionnaire for patients with back pain. Secondly, the use of patient-based 
outcome measures needs to be an important element of undergraduate 
physiotherapy education and follow-up courses. Therapists should learn how to 
apply and interpret questionnaires. In recent years, there has been growing 
emphasis on the use of outcome measures in undergraduate and follow-up 
education. It is important to monitor the changes over time in the use of and 
attitude to outcome measures, in order to know whether the education is 
adequate. Thirdly, the outcome measures should be made as user-friendly as 
possible. Software programmes can be useful tools for improving on practical 
applicability. Several initiatives have been developed recently (5-8). In these 
projects, outcome measures are included in software programmes. Patients 
are, for example, invited by e-mail to complete questionnaires electronically. 
Calculations of sum scores are included in the software as well, making manual 
calculation redundant, which saves therapists time. Some of the initiatives also 
include options for plotting the results over time or, when data of several 
practices are collected, for comparing the results of an individual patient with 
aggregated results of similar patients in the database. 
 
Transparency of quality 
Two studies were conducted within this thesis concerning transparency 
of quality. In the first study, guideline adherence by physiotherapists in 
relation to patients with non-specific low back pain was investigated. In the 
second study, medical practice variation was examined. 
Guideline adherence by physiotherapists in relation to patients with non-
specific low back pain was assessed on the basis of three criteria: one 
concerning the amount of care, i.e. the number of treatment visits, and two 
regarding the content of care, i.e. the treatment goals that were set and the 
applied interventions. The results showed that the content of care criteria 
match the Dutch physiotherapy guideline for low back pain in respect of a 
small majority of patients. In 58% of the patients the criterion concerning the 
treatment goals was met and in 88% of the patients the criterion concerning 
the interventions was met. By contrast, the criterion concerning the amount of 
care was met for only 17% of the patients. Another result of the study showed 
that there was substantial variation in guideline adherence among therapists. 
On the one hand, over a quarter of the therapists treated over 90% of their 
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patients according to the guideline in terms of the content of care, while on 
the other hand almost 15% of the therapists treated none of their patients 
according to the guideline for this aspect.  
For interpreting the relevance of this study, it is important to consider 
two additional aspects. Firstly, in order to determine whether guideline 
adherence is sufficient, standards are needed. These standards should include 
the minimum percentage of adherence that should be attained. As in other 
health care professions, guideline development is relatively new for 
physiotherapy and it is still unclear what the standard should be. Although a 
100% adherence rate is not expected due to individual characteristics of 
patients, it seems a justifiable point of view that guideline adherence in the 
current study was far from optimal for two reasons. Firstly, the substantial 
variation in guideline adherence among the physiotherapists implies that one 
segment of the therapists, namely those who treated only a few of their 
patients according to the guideline, could theoretically treat more patients 
according to the guideline. Secondly, the criteria about the treatment goals 
and interventions, i.e. the content of care, were not very difficult to meet, 
and therefore a higher percentage was expected.  
The second aspect that needs to be considered for interpreting the 
relevance of our findings is the association between guideline adherence and 
outcomes or cost-effectiveness. Few studies have examined clinical outcomes 
and costs in relation to physiotherapy guideline adherence in respect of 
patients with low back pain. Fritz et al. (2007) have recently shown that 
patients with low back pain receiving adherent physiotherapy care had more 
improvement in disability and pain and lower treatment charges than patients 
receiving non-adherent care (9). In the Netherlands, no such studies have been 
conducted. Therefore, more research examining the relationship between 
guideline adherence and outcome and cost of care is needed. When the 
relationship with outcome is clear, physiotherapists might have a clearer 
understanding of the significance of using clinical guidelines.  
 
The study on medical practice variation revealed that the number of 
treatment sessions in patients with non-specific low back pain differed 
substantially among patients, therapists and practices. Of all the variation 
found, 13% could be explained in the current study. Although this percentage 
seems rather low, it is comparable with other studies carried out in health 
care professions (10-12). Medical practice variation has been an important 
issue in health care for over 30 years now (13), and a reduction of this 
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variation appears to be difficult to achieve. Policy makers and health care 
insurers would benefit from a higher percentage of explained variance. This is 
especially true when a distinction is made between equitable variance and 
inequitable variance, as quality management should be aimed at reducing 
variance caused by inequitable factors. Andersen (1995) defined equitable 
utilisation as occurring when demographic and need variables account for most 
of the variance in utilisation (14). Inequitable utilisation occurs when the 
social structure (e.g. ethnicity), health beliefs and enabling resources (e.g. 
income) account for most of the variance. Factors in the therapists’ work 
circumstances, such as waiting lists or fees, cause medical practice variation 
as well (13). 
In our study, most of the explained variance is due to demographics and 
need factors, such as the acuity of the complaint and the specialisation of the 
referring physician. However, differences due to factors at therapist level, 
such as age, gender and specialty, were also found. More recent studies 
showed such heterogeneous practice patterns as well, with factors as years of 
practice experience (15-17), physiotherapist’s personal experience and 
establishes practice (18) found to be influencing the treatment process. 
In order to increase the percentage of explained variance, more factors 
need to be included in the model. Examples of factors that were not included 
in the study are psychosocial factors, such as coping style, emotional distress 
and avoidance behaviour. Psychosocial factors are thought to contribute to the 
development of chronic low back pain (19;20) and to influence the outcome of 
physiotherapy (21), and may therefore affect treatment utilisation as well. 
Furthermore, co-morbidity was not included in the study, while it is known 
that patients with co-morbidity need more time for recovery (17). In addition, 
intensive cooperation between General Practitioners and physiotherapists 
leads to more positive attitudes by the General Practitioners to physiotherapy 
(22). Probably this results in a physiotherapy referral in an earlier stage. As 
physiotherapy appears to become more efficient when the physiotherapist’s 
expertise is employed at an early stage (22), this will result in a lower number 
of treatment sessions. On the other hand, factors resulting in inequitable 
utilisation, like demands made by the patient with no clinical relevance, can 
also cause some of the variance. For future research it is important to include 
such factors for further enhancement of the transparency of medical practice 
variation. 
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Transparency of changes over time 
In the current thesis, a comparison between two studies based on 
registration data in two different time periods has been performed in order to 
improve the transparency of changes over time. 
By comparing data from LiPZ with data from a registration project 
dating from around 1990, it was shown that there has been a rise in the 
proportion of patients with low back pain attending a physiotherapist. 
Furthermore, it was shown that the number of treatment visits has slightly 
decreased in this patient population and that massage and physical modalities 
have become less popular, while exercise therapy has grown in popularity. The 
decrease in the number of treatment visits was expected because of 
restrictions in reimbursement in 1996. Following the introduction of the 
physiotherapy clinical guideline for the treatment of low back pain which 
emphasises the use of active interventions, a decline in the use of massage and 
physical modalities and a rise in the use of exercise therapy were expected as 
well. As changes were in accordance with expectations, it seemed likely that 
these changes were a result of quality management by the profession and 
volume policy by government. However, the question remained whether the 
changes are clinically relevant. Earlier in this thesis, we showed that 
adherence by physiotherapists to the recommendations in the clinical guideline 
for the treatment of patients with non-specific low back pain was far from 
optimal. Therefore, greater changes in the interventions applied and the 
number of treatment visits might be needed. Furthermore, the association 
between the changes found in the current study and changes in the outcome of 
care needs to be investigated. Such investigation requires additional research. 
For the purposes of studying the effects of changes in policy or quality 
management in future, a computerised registration network is a suitable 
instrument. However, a prerequisite is the inclusion of valid outcome 
measures. As discussed earlier in this chapter, a wide range of outcome 
measures is available. Consensus on the use of outcome measures is needed for 
improving comparisons of data and monitoring outcome over time. 
 
Transparency from an international perspective 
Two studies concerning the improvement of transparency regarding 
physiotherapy in an international context have been included in the current 
thesis. In the first study, existing physiotherapy registration networks in 
Western Europe, the United States, Australia and Israel were identified, and 
their characteristics were described. In the second study, comparisons of 
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patient characteristics and treatment process characteristics in outpatient 
physiotherapy practice in the United States, Israel and the Netherlands were 
made. These networks offer great potential for physiotherapy research, which 
can even be expanded further by more international cooperation. 
Worldwide, seven registration networks were identified, some of which 
were aimed at specific patient categories. In all networks, data on patient 
characteristics, referrals, diagnoses, treatment processes and closure were 
collected. Some of the networks also included functional status and outcome 
data. The applications of the networks could be summarised as comprising 
clinical quality improvement, research and monitoring.  
The comparison of patient characteristics and treatment process 
characteristics in outpatient physiotherapy practice in the United States, Israel 
and the Netherlands showed that demographic characteristics like age and 
gender were quite similar among the three countries, as was the body part 
treated. The similarity in body parts treated implied that physiotherapists in 
varying countries treated patients within the same range of health problems. 
On the other hand, substantial discrepancies were found in the acuity of the 
health problem, the treatment procedures and the number of treatment visits. 
Compared to the United States and Israel, physiotherapists in the Netherlands 
treated more patients with acute problems. Furthermore, Dutch 
physiotherapists had a more active approach and were more manually oriented 
than therapists in the United States and Israel. The mean number of treatment 
visits in the Netherlands was comparable to the mean number of treatment 
visits in the United States, but higher than in Israel, even within a 
homogeneous patient population. In Israel, the low number of treatment visits 
is probably due to understaffing along with long waiting lists. In the United 
States and in the Netherlands the mean number of treatment visits seems to 
be influenced by the amount of visits that is covered by health insurances (23). 
Although demographics and need factors are associated with the number of 
treatment visits as well, as stated earlier in this thesis, also organisational 
factors appeared to be related. It might be necessary to introduce systems in 
which payment is for example linked to quality indicators like guideline 
adherence as is done in pay-for-performance systems. This might increase the 
influence of need factors on the number of treatment visits. However, such 
programmes in other health care settings showed conflicting results. 
Therefore, the possible consequences of such programmes need to be 
considered before their introduction. Furthermore, their effects after 
implementation need to be monitored (24-27). The improved international 
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transparency shows that study results from one particular country cannot 
simply be generalised to other countries. For further improvement of 
transparency, research needs to be extended to include other countries as well 
as outcome measures.  
Descriptive studies about physiotherapy care have been conducted in 
many countries, mainly focusing on specific patient populations (28-31). 
Comparing the results of such studies is rather problematic, as terminology 
differs among studies, even when conducted within the same country. 
Enhancement of comparability needs international standardisation of 
terminology concerning patient characteristics, treatment process 
characteristics and outcome characteristics. Several classification systems are 
available, but their use varies within and between countries. The International 
Classification of Diseases (ICD) (32;33) is used in numerous countries for 
classifying the indication for physiotherapy based on the diagnosis of the 
health condition. This classification, however, does not meet the needs of 
physiotherapists as they require a more function-oriented framework (34). The 
International Classification of Functioning, Disability and Health (ICF) (35) 
seems to be more suitable in physiotherapy practice, not only for classifying 
the indication for physiotherapy, but also for classifying treatment goals and 
outcomes (35). Its use is therefore recommended by the World Confederation 
for Physical Therapy (WCPT) (36). The ICF is a multipurpose classification with 
the overall aim of providing a unified and standard language and framework 
for the description of health and health-related states. It includes health 
domains and health-related domains which are described from the perspective 
of the body, the individual and society (35). For usage in clinical practice it is 
necessary to progress in the process towards ICF-based conceptualisations and 
definitions, in order to tailor the ICF to suit specific uses (37;38). Finger et al. 
(2006) took a first step towards more concrete conceptualisations by 
identifying the ICF categories that describe the most relevant and common 
patient problems (34). Furthermore, steps towards the development of 
outcome measures based on the ICF for the physiotherapy profession have 
already been undertaken (39;40). Although these initiatives are probably very 
worthwhile, it will take effort to implement them in clinical practice 
worldwide. 
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Limitations 
 
Although the previous paragraphs described the usefulness of LiPZ for 
improving the transparency of important aspects within physiotherapy care, 
the network has some limitations. Firstly, its size is rather small for studies 
concerning patient populations with a low prevalence in physiotherapy 
practice (for example patients with rheumatoid arthritis), and for studies on 
differences between practices. Enlarging the size, for example doubling the 
number of practices in the network, would increase the options for research on 
differences between practices and research on small patient populations as it 
would improve the precision of outcomes of studies on these subpopulations. 
Nevertheless, a small network provides sufficient data for research in patient 
populations that consult physiotherapists frequently, such as patients with 
back or shoulder problems, and has the advantage that the recruitment and 
support of therapists is manageable.  
Secondly, the current network increases transparency only for general 
physiotherapists. Therapists that are specialised in for example paediatrics, 
sports or oedema are not included. Expanding the network to such specialised 
therapists would increase transparency of care for these specialised 
professions. Furthermore, it would enable comparison on process and outcome 
between non-specialised and specialised physiotherapy care. The number of 
specialised professions within physiotherapy is increasing in the Netherlands, 
making the inclusion of specialised therapists even more imperative.  
Thirdly, the current network is restricted to therapists working with 
specific software packages. Therapists working with other packages are not 
able to participate, nor are therapists with paper-based administration. In 
particular, the exclusion of the latter group - in 2004 about one quarter of the 
therapists (41) - can have implications for the representativeness of the LiPZ-
network. So far, research on differences between computerised and non-
computerised physiotherapy practices has not been conducted. Results from 
such comparisons in General Practice have shown only small and not clinically 
relevant differences in prescriptions and referral rates (42). In order to study 
the representativeness of LiPZ, comparisons of LiPZ data with data from the 
Dutch national database of all physiotherapists, Statistics Netherlands, the 
Netherlands Information Network of General Practice, the Dutch Health Care 
Insurance Board and Vektis were made. These comparisons showed that LiPZ 
data were similar to other data. The consequences of expanding the network 
to include more practices, specialised therapists or more software packages 
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would incur higher costs, for example for adjustments in software and 
increasing incentives, a need for more management support and a need for 
greater data processing capacity. 
Although the current database includes several health related variables, 
it includes only a small stream of relevant data on physiotherapy care. A 
consequence of this is that the network is primarily suited to exploratory 
studies. These studies may result in specific recommendations for additional 
in-depth studies that need other research strategies or methods. Advantages of 
a small data stream are manageable controls on data quality and 
completeness. In addition, it is easier to motivate therapists to participate on 
a continuous basis. Furthermore, if necessary, additional data can easily be 
added to the data stream, as was done in the study concerning the 
concordance regarding the outcome (Chapter 6). Another example is that at 
the time when the government introduced direct access to physiotherapy, a 
new variable was added in order to obtain insight into the number of patients 
using this new option. 
Data management in LiPZ is rather complex. This is mostly due to the 
data structure that includes different levels, i.e. treatment visits, episodes of 
care, patients, therapists, and practices, and the amount of data. The 
different levels have different identifiers and consistency in the identifiers is 
crucial for high-quality data processing. The identifiers may change over time, 
for example due to changes in the composition of therapists in a practice, or 
software problems. Accuracy is therefore essential. Another factor for complex 
data management is that it is not always clear what the status of an episode of 
care is, i.e. whether it is open or closed. Considering the amount of incoming 
data, an algorithm was needed to define which episodes are closed. Sensitivity 
analyses revealed that adjustments in this algorithm resulted in only minimal 
changes in, for example, the mean number of treatment visits per episode.  
Data registration in LiPZ relies on therapists to accurately record 
relevant data. As the LiPZ-registration depends partly on reimbursement data 
and standardised quality control takes place, only minimal inaccuracies are 
expected. However, it is known that physiotherapists in general undervalue 
the time that they have given advice to patients (43). Therapists might 
therefore underreport the use of the intervention ‘advice’ in LiPZ. 
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Recommendations for the future of national registration 
networks 
 
At the end of the 1990s several incidental research studies were 
conducted in order to improve the transparency of physiotherapy care. LiPZ 
was the first initiative towards a continuous stream of health care related 
information for research purposes. The results in this thesis show that a 
registration network such as LiPZ can improve transparency of process, quality 
and changes over time, nationally and internationally. However, some 
recommendations for the future of the network have to be made for 
maintaining its usefulness. 
In order to keep it up-to-date, continuous adjustments in the network 
following developments in clinical practice are crucial. Furthermore, 
expanding the network to include patient-based outcome measures is 
necessary as well. The need for outcome measures is growing among health 
care insurers and policy makers as well as among physiotherapists themselves. 
Relatively new developments in ICT provide new options for electronic 
registration networks. Firstly, the development of EPR systems gives new 
opportunities for registration networks. While software for reimbursement and 
patient administration started with mainly registration of data that were 
necessary for reimbursement (44), nowadays it includes more specific health 
and treatment process related data as well. Secondly, the introduction of 
patient tracking systems, giving therapists the option of including outcomes on 
several points in the episode of care in the practice software, may also provide 
opportunities for including outcome data in registration networks. Some 
initiatives in the use of EPR systems or patient-tracking systems already have 
started in the Netherlands (5;45). These initiatives use mainly web-based data 
registration, with the advantage that registered data are available for 
researchers immediately. This may be a valuable improvement for registration 
networks as well.  
Ideally, in order to improve transparency of physiotherapy care, 
software should match the demands of therapists and should include 
standardised information for research purposes. Examples of software options 
that match the demands of therapists are clinical decision tools, EPR systems, 
patient-tracking systems or options for comparing outcomes between patients. 
A prerequisite for a broad use of such software for research purposes is that 
different software packages must use the same standards, terminology and 
codes. Standardisation is also necessary for improving comparability of 
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research results both nationally and internationally. On a nationwide basis, 
such standardisation should ideally be developed by one organisation with 
support from all parties involved such as physiotherapists, software programme 
makers, policy makers and health care insurers. In respect of the national 
patient records system that is currently being developed it would be very 
useful to take the importance of standardisation for research purposes into 
account. Internationally, it is probably impossible to develop one standard for 
all data. But the international development of standards for at least main 
basic elements within physiotherapy practice is recommended. Finally, caution 
is urged in expanding the amount of data that needs to be registered, as this 
would lead to a decrease in the completeness of the data. The network should 
be kept as concise as possible. The experiences with the LiPZ network show 
that a network with a limited size but carefully chosen methods can result in 
high-quality results. 
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 Summary 
The focus of this thesis is on transparency of physiotherapy care. As 
described in Chapter 1, the need for transparency and accountability in 
physiotherapy, as in other professions, has been growing in recent decades. 
This need has been fuelled by changes in the health care system. Under the 
current system, health care providers themselves are responsible for insight 
into their quality management; patients have greater responsibility, influence 
and choice; and health care insurers negotiate with health care providers on 
the price, content and organisation of care. Transparency of care enables the 
government - which remains responsible at system level for the accessibility, 
affordability and quality of care - to keep an overview of the provided health 
care, obtain insight into the quality of care and monitor the effects of policy 
measures. In a system with more transparency, providers can more easily 
compare their own care supply to that of others; and health care insurers gain 
insight into the health care they are insuring. Patients need transparency of 
care to be able to choose the best available care provider. 
Information from patient administration can contribute to transparency 
of health care. Current developments in computerisation leading to increased 
use of electronic medical records (EMRs) provide new opportunities for health 
care research and transparency of care. EMRs are easily accessible, and by 
aggregating and merging EMR elements from several practices, clinical 
databases can be formed in a relatively easy manner. In 2001, in the 
Netherlands one such clinical database was established: the National 
Information Service for Allied Health Care (LiPZ). LiPZ is aimed at a continuous 
supply of health care related information on physiotherapy. For the purpose of 
this thesis, LiPZ data were used to contribute to transparency of quality, 
transparency of changes over time, transparency of outcome, and transparency 
of physiotherapy care from an international perspective. The research 
questions addressed in this thesis concerning these issues are: 
Transparency of quality: 
- To what extent do physiotherapists adhere to the recommendations in the 
Dutch clinical guideline regarding the treatment of patients with non-
specific low back pain? 
- Which characteristics of patients, therapists and practices are associated 
with variation in the utilisation of physiotherapy by patients with non-
specific low back pain? 
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Transparency of changes over time: 
- Are developments in knowledge and health policy since the 1990s associated 
with changes in the Dutch physiotherapy management of patients with non-
specific low back pain? 
Transparency of outcome: 
- What is the agreement between patients with neck, back or shoulder pain 
and physiotherapists and exercise therapists about the outcome of care and 
which therapist-based outcome measure agrees most with patient-based 
outcome measures? 
Transparency from an international perspective: 
- Which physiotherapy clinical databases exist worldwide and what are the 
basic aspects, data set, outputs, management and data quality of these 
databases? 
- What are the patient demographic characteristics, treatment procedures 
conducted and relationships between demographic characteristics and the 
number of physiotherapy treatment visits in the United States, Israel and the 
Netherlands? 
 
Chapter 2 describes the background considerations, methods, data 
collection, participants, quality control and achievements of the National 
Information Service for Allied Health Care (LiPZ). LiPZ is a sentinel network of 
about 40 physiotherapy practices, some 40 practices for Cesar or Mensendieck 
exercise therapy and approximately 20 dietetics practices. The goal of LiPZ is 
to provide a continuous supply of health care related information on these 
professions. With regard to physiotherapy, the representativeness of LiPZ is 
sufficient for patients treated by general physiotherapists. Therapists that are 
working over 50% of their time as a specialised therapist, such as a manual 
therapist, are excluded. The data collection is based on computerised 
registration of health care related information and is kept as compact as 
possible. Variables that are collected are data needed for reimbursement, and 
some additional data that are fitted into routine patient administration. This 
resulted in a completely electronically based registration network with 
information on the patient, referral, complaint, treatment process and 
evaluation. Data are filtered out of the practice administration software and 
sent to NIVEL monthly. Following quality control, data are entered in the 
database, which nowadays includes data on over 80,000 patients. Participating 
therapists are offered some financial remuneration, benchmark data on an 
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annual basis and accreditation points which can be used for registration in the 
professional register.  
 
In Chapter 3, we investigated to what extent physiotherapists adhere to 
recommendations in the clinical physiotherapy guideline for the treatment of 
patients with non-specific low back pain. 
Within the LiPZ-network, guideline-adherence was assessed on the basis 
of three criteria derived from the guideline. These criteria concerned the 
number of treatment visits, the treatment goals, and the applied 
interventions. The first criterion was only applicable in patients with acute 
complaints. 
The results showed that the criterion concerning the number of 
treatment visits was met for 17% of the patients with acute complaints. The 
criterion relating to the treatment goals was met for 58% of all patients and 
the criterion for the interventions was met for 88% of all patients. For a small 
majority of the patients both the criterion concerning treatment goals and the 
criterion concerning interventions were met, whereas for almost all patients at 
least one of these two criteria was met. For 4% of the patients with acute 
complaints all three criteria were met. Substantial variation in guideline 
adherence among therapists was found for all criteria.  
It was concluded that the quality of Dutch physiotherapy care showed 
distinct room for improvement. 
 
Chapter 4 was aimed at providing insight into the variance in the 
number of treatment visits in patients with non-specific low back pain (LBP). 
Data from the LiPZ-network were used to investigate how the variance was 
distributed over patients, therapists and practices, and which factors 
explained the variance.  
Multilevel linear regression analysis revealed that 88.4% of the variance 
was located among patients, 4.4% was located among therapists and 7.2% was 
located among practices. Characteristics with regard to the complaint, i.e. 
acuity of the complaint and the profession of the referring physician, had the 
most powerful influence on the number of treatment visits. Furthermore, 
demographic characteristics were associated with the number of treatment 
visits. Besides these characteristics at patient level, a number of 
characteristics at therapist level also appeared to be related to the number of 
treatment visits. The final model explained 13% of the variance.  
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In conclusion, the results suggested that the variance in the number of 
physiotherapy treatment visits mainly depended on characteristics at patient 
level. However, the greater part of the clinical variation was not explained. 
Additional research is necessary to attain more insight into the reasons for 
clinical practice variation, and to achieve an increase in the transparency of 
care. 
 
Since the 1990s there have been several developments as well as new 
regulations within Dutch physiotherapy practice. In Chapter 5, it was 
hypothesised that the proportion of patients with acute non-specific low back 
pain (LBP) referred to physiotherapy declined between 1989 and 2002 because 
of the negative recommendation about referral of patients with acute LBP by 
the Dutch College of General Practitioners. Furthermore, it was hypothesised 
that the number of treatment visits for patients with LBP has decreased 
because of changes in reimbursement policy. It was expected that there would 
be a smaller drop in patients with private health insurance compared to 
patients with public health insurance, as the reimbursement policy was aimed 
at patients with public health insurance. Finally, it was hypothesised that the 
use of physiotherapy modalities and massage therapy had declined since 1989, 
while the use of instructions and exercise therapy had risen because of the 
introduction of the guideline for the treatment of patients with LBP by 
physiotherapists and the advice against physiotherapy modalities by the Health 
Council of the Netherlands. 
Besides data from the LiPZ-network, data from the BEEF-project 
(“Beleidsgericht Evaluatie en Effectonderzoek Extramurale Fysiotherapie” = 
Policy-oriented evaluation and effect-study on extramural physiotherapy) were 
used for testing these hypotheses. The BEEF-project was a registration project 
conducted among 32 physiotherapy practices in the Netherlands from 1989 to 
1992.  
Contrary to expectations, the proportion of patients with acute LBP 
visiting their physiotherapist had not decreased in 2002 compared to 1989. The 
number of treatment visits declined by 1.1 visits. Analyses conducted 
separately for patients with public health insurance and for patients with 
private health insurance showed that the number of treatment visits had 
declined only in patients with public health insurance. Furthermore, as 
expected, the use of physiotherapy modalities registered a drop, while the use 
of exercise therapy showed a rise between 1989 and 2002. 
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On the basis of this study, it was concluded that physiotherapy 
management of patients with LBP seems to have changed as a result of quality 
management by the professional organisation and volume policy by the 
government. 
 
In Chapter 6, we investigated to what extent physiotherapists’ and 
exercise therapists’ views of outcome of care correspond with patients’ views. 
Furthermore, we examined which therapist-based outcome measure 
corresponds best with patient-based measures. 
For this investigation, a study was conducted within the LiPZ-network. 
Thirty-nine physiotherapists and exercise therapists and 173 patients 
completed written questionnaires after the first treatment visits and six or ten 
weeks later. Concordance between therapist-based outcomes and patient-
based outcomes was determined by Receiver Operating Characteristics (ROC) 
curves, using anchors based on patient-based disease-specific and generic 
questionnaires as gold standards. Furthermore, sensitivity and specificity were 
computed for the superior therapist-based measure. 
The values of the area under the ROC-curves (AUC) ranged from 0.68 to 
0.82. The therapist-based transition question ‘to what extent have the 
patients’ complaints changed compared to intake?’ had the best AUC-values. 
The optimum cut-off score for categorising patients into those who improved 
and those who did not, was between the categories ‘improved’ and ‘strongly 
improved’. This means that the therapists’ scores of ‘strongly improved’ 
correlated best with improvement on the patient-based anchors, while the 
therapists’ scores of ‘improved’ or less correlated best with non-improvement 
on the patient-based anchors. Corresponding sensitivity and specificity scores 
were 0.74 and 0.84, respectively. 
It was concluded that the AUC-values for the concordance regarding 
outcome varied from fair to good. However, the optimum cut-off to separate 
into patients who improved and patients who did not was high, reducing the 
feasibility in clinical practice. It was recommended to use therapist-based 
outcome measures in combination with patient-based outcome measures. 
 
As information technology is becoming an increasingly important tool for 
assessing clinical process and outcomes in physiotherapy, Chapter 7 contains a 
worldwide identification of physiotherapy clinical databases. Furthermore, the 
basic aspects, data set, outputs, management and data quality of these 
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databases were described. The search was restricted to databases in North 
America, Australia, Israel, and Western Europe. 
Identification of the databases was performed by contacting members of 
the World Confederation for Physical Therapy (WCPT), as well as searching 
Pubmed, searching the Internet, and snowball sampling. A structured 
questionnaire was used to study the characteristics of the databases. 
Seven clinical databases were identified, three of which were located in 
the Netherlands. The databases generally contained data on patients, 
including diagnoses, referral sources, and treatments. The purposes of the 
databases were diverse, but they can be summarised as quality improvement, 
research, and performance management.  
It was concluded that, although clinical databases were new to the field, 
they offered great potential for physiotherapy research.  
 
In Chapter 8, data from three of the databases identified in Chapter 7, 
were used to compare patient demographic characteristics and treatment 
process characteristics in outpatient physiotherapy practice in the United 
States, Israel and the Netherlands. 
Data were used from Focus On Therapeutic Outcomes, Inc (USA), 
Maccabi Healthcare Services (Israel) and LiPZ (the Netherlands). Descriptive 
statistics were calculated for the patient demographic characteristics and 
treatment process characteristics. Differences in data were tested using chi-
square tests, ANOVA and linear regression techniques. 
Results were similar for age, gender and the body part treated. 
Differences existed in symptom acuity of the health problem, with more 
patients having chronic complaints in the United States and Israel, compared 
to the Netherlands. Furthermore, physical agents and mechanical modalities 
were applied more often in the United States and Israel compared to the 
Netherlands. The mean number of visits per treatment episode was lower in 
Israel compared to the United States and the Netherlands. 
Although it was concluded that clinical databases can be used for 
describing patient demographic characteristics, the terminology used to 
describe treatment processes and classify patients varied among the 
databases. Therefore, more standardisation of terminology is required to 
enable more detailed comparisons. 
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Chapter 9 discusses the main results of the studies which contributed to 
the transparency of process and outcome, transparency of quality, 
transparency of changes over time and transparency from an international 
perspective. 
All the studies conducted seem to have contributed to the transparency 
of process. Concerning the transparency of outcome, it was advocated that 
attention needs to be paid to improving the use of patient-based outcome 
measures. Several tools are suggested in this chapter. 
Research into guideline adherence and medical practice variation 
addressed the transparency of quality. Although it was concluded that 
guideline adherence was far from optimal, it was also asserted that more 
research examining the relationship between guideline adherence and 
outcome and costs of care is needed for interpreting the relevance of the 
findings. Only 13% of medical practice variation in patients with low back pain 
could be explained. Chapter 9 shows that policy makers and health care 
insurers would benefit from more insight into the reasons for medical practice 
variation.  
By comparing two studies based on registration data conducted in two 
different time periods, the transparency of changes over time was addressed. 
Although several changes were found, it is questioned whether these were 
sufficient. It is advocated that additional research into the association 
between the changes found and changes in outcome of care is needed.  
Comparing LiPZ data with data from clinical databases in the United 
States and Israel contributed to the transparency from an international 
perspective. Attention is paid to the difficulties of comparing data from 
different studies, as terminology differs among studies.  
Furthermore, in chapter 9, the limitations of LiPZ are discussed. Among 
the limitations are the small size of the network, the exclusion of specialised 
physiotherapists, the restricted number of software packages that include LiPZ 
software, and the complex data management. Advantages of the network are 
manageable recruitment and support of therapists, relatively low costs and 
controllable data processing capacity. 
Finally, recommendations for the future of the LiPZ network are made. 
It is advocated that continuous adjustment in the network is crucial, as is 
inclusion of patient-based outcome measures. New developments in ICT may 
open new opportunities for improving registration networks. However, it is 
recommended that the network should be kept as compact as possible.  
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 Samenvatting 
Dit proefschrift, getiteld ‘Het monitoren van fysiotherapie middels een 
nationaal registratienetwerk’, richt zich op de transparantie van de 
fysiotherapeutische zorg. Zoals in hoofdstuk 1 wordt beschreven, is er binnen 
de fysiotherapie, evenals binnen andere beroepsgroepen in de 
gezondheidszorg, in toenemende mate behoefte aan transparantie. Deze 
behoefte is ontstaan als gevolg van veranderingen in het 
gezondheidszorgsysteem. In het nieuwe zorgsysteem zijn zorgverleners zelf 
verantwoordelijk voor het geven van inzicht in de kwaliteit van zorg die zij 
leveren. Patiënten hebben meer verantwoordelijkheden, invloed en 
keuzevrijheid gekregen. Daarnaast kunnen zorgverzekeraars met zorgverleners 
onderhandelen over de prijs, inhoud en organisatie van de zorg. Transparantie 
van zorg geeft de overheid, die op systeemniveau verantwoordelijk is gebleven 
voor de toegankelijkheid, betaalbaarheid en kwaliteit van de zorg, de 
mogelijkheid om overzicht te houden over de inhoud en kwaliteit van de 
geleverde zorg en de uitwerking van beleidsmaatregelen op de zorg te volgen. 
Verbeterde transparantie geeft fysiotherapeuten meer mogelijkheden om hun 
praktijkvoering te vergelijken met collega-therapeuten en het geeft 
zorgverzekeraars inzicht in de zorg die zij verzekeren. Patiënten hebben een 
hoge mate van transparantie nodig om een goede keuze uit het aanbod van 
zorgverleners te kunnen maken. 
De transparantie van zorg kan vergroot worden met informatie uit de 
patiëntendossiers. De huidige ontwikkelingen binnen de ICT leiden tot een toe-
nemend gebruik van elektronische patiëntendossiers (EPDs). Deze EPDs bieden 
nieuwe mogelijkheden voor gezondheidszorgonderzoek. EPDs zijn eenvoudig 
toegankelijk en door onderdelen van EPDs van meerdere praktijken samen te 
voegen, kan op een relatief eenvoudige manier een klinische database worden 
gevormd. In Nederland is in 2001 een dergelijke database opgericht: de 
Landelijke Informatievoorziening Paramedische Zorg (LiPZ). Het doel van LiPZ 
is te zorgen voor een continue aanlevering van zorggerelateerde informatie 
over de fysiotherapie. In het huidige proefschrift zijn gegevens uit het LiPZ-
netwerk gebruikt om binnen de fysiotherapie bij te dragen aan transparantie 
van de kwaliteit, transparantie van veranderingen over de tijd, transparantie 
van het resultaat van zorg en transparantie in internationaal perspectief. De 
volgende onderzoeksvragen komen in dit proefschrift aan de orde: 
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Wat betreft transparantie van de kwaliteit: 
- In welke mate werken fysiotherapeuten volgens de aanbevelingen in de 
Nederlandse richtlijn voor de behandeling van patiënten met aspecifieke 
lage rugpijn? 
- Welke kenmerken van patiënten, therapeuten en praktijken zijn ge-
associeerd met variatie in het gebruik van fysiotherapie door patiënten met 
aspecifieke lage rugpijn? 
Wat betreft transparantie van veranderingen over de tijd: 
- Zijn ontwikkelingen in kennis en gezondheidszorgbeleid sinds de jaren ‘90 in 
de 20ste eeuw geassocieerd met veranderingen in de behandeling van 
patiënten met aspecifieke lage rugpijn door Nederlandse fysiotherapeuten? 
Wat betreft transparantie van het resultaat van zorg: 
- Wat is de overeenstemming tussen patiënten met nek-, rug- of schouder-
klachten en fysiotherapeuten of oefentherapeuten Cesar of Mensendieck wat 
betreft het resultaat van zorg en welke therapeut-specifieke vragenlijst 
komt het beste overeen met het oordeel van de patiënt? 
Wat betreft transparantie in internationaal perspectief: 
- Welke klinische databases bestaan wereldwijd op het gebied van fysio-
therapie en wat zijn hun basiskenmerken, wat verzamelen ze, wat leveren 
ze op, hoe worden ze beheerd en wat is de kwaliteit? 
- Wat zijn de demografische kenmerken, kenmerken van het gezondheids-
probleem en kenmerken van de behandeling van patiënten die in Israël, 
Amerika en Nederland door de fysiotherapeut worden behandeld en welke 
relaties zijn er tussen de demografische kenmerken en het aantal be-
handelingen dat deze patiënten krijgen? 
 
In hoofdstuk 2 worden het doel en de opzet van de Landelijke Infor-
matievoorziening Paramedische Zorg (LiPZ) beschreven. LiPZ is een netwerk 
van peilstations bestaande uit ongeveer 40 fysiotherapiepraktijken, 40 
praktijken voor oefentherapie Cesar of Mensendieck en 20 praktijken voor 
diëtetiek. Het doel van LiPZ is om continue zorggerelateerde informatie over 
deze beroepsgroepen te leveren. De representativiteit van LiPZ is wat betreft 
fysiotherapie adequaat voor patiënten die door de algemene, niet ver-
bijzonderde, fysiotherapeut worden behandeld. Fysiotherapeuten die meer 
dan 50% van hun tijd als verbijzonderd therapeut, bijvoorbeeld als manueel 
therapeut, werken, zijn uitgesloten van het netwerk. De dataverzameling is zo 
beperkt mogelijk gehouden en gebaseerd op elektronische registratie van 
zorggerelateerde gegevens. De dataverzameling bestaat uit gegevens die nood-
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zakelijk zijn voor het declaratieverkeer met zorgverzekeraars en uit enkele 
aanvullende gegevens die in de praktijksoftware zijn ingebouwd. Dit resulteert 
in een registratienetwerk dat volledig elektronisch is. In het netwerk worden 
gegevens verzameld over de patiënt, de verwijzing, het gezondheidsprobleem, 
de behandeling en de evaluatie. Gegevens worden maandelijks uit de praktijk-
software geëxtraheerd en naar het NIVEL gestuurd. Na een kwaliteitscontrole 
worden de gegevens opgenomen in de database. Deze bevat op het moment 
van schrijven gegevens van meer dan 80.000 patiënten. Deelnemende 
fysiotherapeuten ontvangen een financiële vergoeding, op jaarlijkse basis 
spiegelinformatie en accreditatiepunten voor het Centraal Kwaliteitsregister 
Fysiotherapie.  
 
Hoofdstuk 3 beschrijft een onderzoek naar de mate waarin fysio-
therapeuten patiënten met aspecifieke lage rugklachten behandelen volgens 
de fysiotherapeutische richtlijn. 
Het werken volgens de richtlijn is binnen het LiPZ-netwerk aan de hand 
van drie criteria onderzocht. Deze criteria omvatten het aantal behandelingen, 
de behandeldoelen en de verrichtingen, waarbij het eerste criterium alleen 
van toepassing was op patiënten met acute klachten. 
De resultaten toonden aan dat fysiotherapeuten bij 17% van de patiën-
ten met acute klachten voldeden aan het criterium omtrent het aantal be-
handelingen. Bij 58% van alle patiënten voldeden zij aan het criterium omtrent 
de behandeldoelen en bij 88% van alle patiënten aan het criterium omtrent de 
verrichtingen. In een kleine meerderheid van de patiënten werd zowel aan het 
criterium omtrent de behandeldoelen als aan het criterium omtrent de ver-
richtingen voldaan. Bij vrijwel alle patiënten werd aan één van beide criteria 
voldaan. Bij vier procent van de patiënten met acute klachten werd aan alle 
drie de criteria voldaan. Binnen alle criteria was er grote variatie tussen de 
therapeuten in de mate waarin ze aan de criteria voldeden. 
Op basis van deze resultaten werd geconcludeerd dat de kwaliteit van 
de Nederlandse fysiotherapeutische zorg nog verbeterd kon worden. 
 
Hoofdstuk 4 is gericht op het vergroten van het inzicht in de variatie in 
het aantal behandelingen bij patiënten met aspecifieke lage rugklachten. 
Gegevens uit het LiPZ-netwerk zijn gebruikt om te onderzoeken in welke mate 
variatie voorkwam tussen patiënten, tussen therapeuten en tussen praktijken 
en welke factoren de variatie konden verklaren. 
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Multilevel lineaire regressieanalyse toonde aan dat van alle variatie, 
88,4% tussen patiënten gelegen was; 4,4% was variatie tussen therapeuten; en 
7,2% was variatie tussen praktijken. Kenmerken van de klacht, zoals de duur 
van de klacht, en de soort verwijzer hadden de meeste invloed op het aantal 
behandelingen. Daarnaast waren ook demografische kenmerken van invloed op 
het aantal behandelingen. Naast deze kenmerken op het niveau van de 
patiënt, waren ook enkele kenmerken van de therapeut van invloed op het 
aantal behandelingen. In het uiteindelijke model werd 13% van de variatie 
verklaard. 
Uit deze resultaten werd geconcludeerd dat de variatie in het aantal 
behandelingen dat door fysiotherapeuten werd gegeven voornamelijk samen-
hing met kenmerken van de patiënt. Het merendeel van de variatie kon echter 
nog niet verklaard worden. Aanvullend onderzoek is noodzakelijk om de 
transparantie van de zorg verder te vergroten. 
 
Sinds de jaren ‘90 van de 20ste eeuw hebben er in Nederland binnen de 
fysiotherapie verscheidene ontwikkelingen en beleidsmaatregelen plaats-
gevonden. In hoofdstuk 5 is de hypothese getoetst dat het aandeel patiënten 
met acute aspecifieke lage rugklachten tussen 1989 en 2002 is afgenomen. Dit 
werd verwacht als gevolg van een negatief advies door het Nederlandse 
Huisartsen Genootschap omtrent het verwijzen van patiënten met acute lage 
rugklachten naar de fysiotherapie. Daarnaast is de hypothese getoetst dat het 
aantal behandelingen aan patiënten met lage rugklachten is afgenomen door 
veranderingen in de vergoeding van de ziektekosten. Verwacht werd dat de 
afname kleiner was bij patiënten met een particuliere ziektekostenverzekering 
dan bij patiënten met een ziekenfondsverzekering, omdat het nieuwe ver-
zekeringsbeleid gericht was op patiënten met een ziekenfondsverzekering. Ten 
slotte is de hypothese getoetst dat het gebruik van fysische verrichtingen en 
massage sinds 1989 is afgenomen, terwijl vaker advies wordt gegeven en vaker 
wordt geoefend met patiënten. Dit werd verwacht als gevolg van de ver-
spreiding van de fysiotherapeutische richtlijn voor de behandeling van lage 
rugklachten en het advies van de Gezondheidsraad fysische verrichtingen niet 
toe te passen. 
Naast gegevens uit het LiPZ-netwerk zijn gegevens uit het project 
‘Beleidsgericht Evaluatie en Effectonderzoek Extramurale Fysiotherapie’ 
(BEEF) gebruikt om deze hypothesen te toetsen. Het BEEF-project was een 
registratieproject waaraan 32 Nederlandse fysiotherapiepraktijken in de 
periode 1989-1992 hebben deelgenomen.  
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In tegenstelling tot de gestelde hypothese, is het aandeel patiënten met 
acute lage rugklachten in de fysiotherapiepraktijk in de periode 1989-2002 niet 
afgenomen. Het aantal behandelingen was in 2002 1,1 behandelingen lager. 
Daarnaast bleek het aantal behandelingen alleen te zijn gedaald bij zieken-
fondsverzekerde patiënten. Zoals verwacht, daalde het gebruik van fysische 
verrichtingen en nam het toepassen van sturen en oefenen toe in de periode 
1989-2002.  
Op basis van deze resultaten werd geconcludeerd dat de fysiothera-
peutische behandeling van patiënten met lage rugklachten veranderd lijkt te 
zijn als gevolg van het kwaliteitsbeleid door de beroepsvereniging en het 
financieringsbeleid door de overheid. 
 
In hoofdstuk 6 is onderzocht in welke mate fysiotherapeuten en oefen-
therapeuten Cesar of Mensendieck het eens zijn met hun patiënten met rug-, 
nek- of schouderklachten wat betreft het resultaat van de zorg. Daarnaast is 
onderzocht welke therapeut-specifieke vragenlijst het beste overeenstemt met 
het oordeel van de patiënt. 
Voor dit onderzoek is binnen LiPZ een aanvullend onderzoek uitgevoerd. 
Negenendertig fysiotherapeuten en oefentherapeuten Cesar of Mensendieck en 
173 patiënten hebben na de eerste behandeling en 6 of 10 weken later 
schriftelijke vragenlijsten ingevuld. Overeenstemming tussen het oordeel van 
de patiënt en het oordeel van de therapeut werd bepaald met Receiver 
Operating Characteristics (ROC) curves. Hierbij werden standaarden gebaseerd 
op ziektespecifieke en generieke vragenlijsten aan de patiënt als gouden 
standaard gebruikt. Voor de beste therapeut-specifieke vragenlijst werden de 
sensitiviteit en de specificiteit berekend. 
De waarden van de oppervlakten onder de ROC-curves (AUC-waarden) 
varieerden van 0,68 tot 0,82. De therapeut-specifieke transitievraag ‘in welke 
mate zijn de klachten van de patiënt veranderd sinds het begin van de 
behandeling’ had de beste AUC-waarden. Het optimale afkappunt voor een 
indeling naar patiënten die wel verbeterd zijn en patiënten die niet verbeterd 
zijn lag tussen de categorieën ‘verbeterd’ en ‘sterk verbeterd’. Dit betekent 
dat het oordeel van therapeuten dat patiënten ‘sterk verbeterd’ zijn het beste 
overeenstemt met ‘verbetering’ op de patiëntspecifieke standaarden. De 
oordelen van therapeuten dat patiënten ‘verbeterd’, ‘gelijk gebleven’ of 
‘verslechterd’ zijn, stemmen het beste overeen met ‘geen verbetering’ op de 
patiëntspecifieke standaarden. Bijhorende sensitiviteit- en specificiteitscores 
zijn respectievelijk 0,74 en 0,84. 
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Geconcludeerd werd dat de AUC-waarden voor de overeenstemming wat 
betreft het resultaat van zorg varieerden van matig tot goed. Het optimale 
afkappunt om patiënten in te delen naar ‘verbeterd’ en ‘niet verbeterd’ lag 
echter hoog. Dit verlaagt de bruikbaarheid in de praktijk. Aanbevolen werd om 
de therapeut-specifieke vragenlijsten in combinatie met patiëntspecifieke 
vragenlijsten te gebruiken. 
 
Aangezien ICT een steeds belangrijker instrument wordt om het proces 
en het resultaat binnen de fysiotherapie te meten, is wereldwijd geïnven-
tariseerd welke klinische databases binnen de fysiotherapie bestaan. Deze 
inventarisatie staat in hoofdstuk 7 beschreven. De inventarisatie is beperkt tot 
databases in Noord-Amerika, Australië, Israël en West-Europa. 
De klinische databases zijn gezocht middels het aanschrijven van 
contactpersonen van de World Confederation for Physical Therapy (WCPT), het 
doorzoeken van Pubmed, het doorzoeken van het internet en door middel van 
de sneeuwbalmethode. Een gestructureerde vragenlijst is gebruikt om infor-
matie over de kenmerken van de databases te verzamelen. 
Zeven klinische databases zijn geïdentificeerd, waarvan drie in Neder-
land. In het algemeen verzamelen alle databases informatie over de patiënten, 
inclusief de diagnosen, de verwijzing en de behandeling. De doelen van de 
databases zijn divers, maar ze kunnen worden samengevat als kwaliteits-
verbetering, onderzoek en het sturen van het zorgproces. 
Hoewel de databases relatief nieuw zijn binnen de fysiotherapie, werd 
geconcludeerd dat ze vele mogelijkheden bieden voor onderzoek. 
 
In hoofdstuk 8 zijn gegevens van drie van de netwerken die in hoofdstuk 
7 zijn geïdentificeerd, gebruikt om binnen de extramurale fysiotherapie ken-
merken van patiënten en hun behandeling te vergelijken tussen drie landen, te 
weten Amerika, Israël en Nederland. 
Gegevens werden gebruikt van Focus On Therapeutic Outcomes, Inc 
(Amerika), Maccabi Healthcare Services (Israël) en LiPZ (Nederland). Middels 
beschrijvende statistiek zijn de kernmerken van de patiënt en hun behandeling 
beschreven. Verschillen tussen landen werden getoetst met chi-kwadraat-
toetsen, ANOVA en lineaire regressietechnieken. 
De patiëntenpopulaties waren wat betreft leeftijd, geslacht en reden 
voor behandeling in alle drie de landen vergelijkbaar. Verschillen werden ge-
vonden voor de duur van de klacht: in Amerika en Israël waren er meer 
patiënten met chronische klachten dan in Nederland. Daarnaast werden 
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fysische verrichtingen vaker toegepast in Amerika en Israël dan in Nederland. 
Het gemiddelde aantal behandelingen was in Israël lager dan in Amerika en 
Nederland. 
Geconcludeerd werd dat klinische databases gebruikt kunnen worden 
voor het beschrijven van demografische kenmerken van de patiënten. Maar de 
gebruikte terminologie voor het beschrijven van het behandelproces en het 
classificeren van patiënten verschilde tussen de databases. Om meer ge-
detailleerde vergelijkingen te kunnen maken moet de terminologie verder 
gestandaardiseerd worden. 
 
In hoofdstuk 9 worden de belangrijkste resultaten uit de verschillende 
onderzoeken die bijdroegen aan de transparantie van het zorgproces en het 
resultaat van de zorg, de transparantie van de kwaliteit, de transparantie van 
veranderingen over de tijd en de transparantie in internationaal perspectief 
bediscussieerd.  
Er wordt gesteld dat alle onderzoeken bijdroegen aan de transparantie 
van het zorgproces. Voor de transparantie van het resultaat van zorg wordt 
gesteld dat aandacht moet worden besteed aan verbetering van het gebruik 
van patiëntspecifieke vragenlijsten om het resultaat van zorg te meten. In dit 
hoofdstuk worden hiervoor meerdere suggesties gedaan. 
Onderzoeken naar richtlijngebruik en variatie in handelen droegen bij 
aan transparantie van de kwaliteit. Hoewel geconcludeerd wordt dat het 
richtlijngebruik nog verre van optimaal was, wordt tevens geconcludeerd dat 
meer onderzoek naar de relatie tussen richtlijngebruik en resultaat en kosten 
van zorg noodzakelijk is om de relevantie van de bevindingen te kunnen 
beoordelen. De variatie in het aantal behandelingen bij patiënten met lage 
rugklachten werd voor 13% verklaard. Hoofdstuk 9 bediscussieert dat beleids-
medewerkers en zorgverzekeraars baat zouden hebben bij meer inzicht in de 
redenen voor variatie in het handelen. 
Door gegevens uit twee onderzoeken die beiden gebaseerd zijn op 
registratiegegevens, maar in verschillende perioden zijn uitgevoerd, te ver-
gelijken, werd bijgedragen aan de transparantie van veranderingen over de 
tijd. Hoewel verschillende veranderingen werden gevonden, wordt in hoofd-
stuk 9 de vraag gesteld of deze veranderingen groot genoeg waren. Er wordt 
beargumenteerd dat aanvullend onderzoek nodig is om de relatie tussen de 
gevonden veranderingen en veranderingen in resultaat van zorg te bestuderen. 
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Aan de transparantie in internationaal perspectief werd bijgedragen 
door LiPZ-gegevens te vergelijken met gegevens van klinische databases uit 
Amerika en Israël. In hoofdstuk 9 wordt aandacht besteed aan de moeilijk-
heden van het vergelijken van gegevens uit verschillende onderzoeken door 
verschillen in terminologie. 
In hoofdstuk 9 wordt tevens aandacht besteed aan de beperkingen van 
LiPZ. Onder meer worden de beperkte omvang van het netwerk, de uitsluiting 
van verbijzonderde fysiotherapeuten, het beperkte aantal softwarepakketten 
met een LiPZ-module en het complexe databeheer besproken. Voordelen van 
het netwerk zijn de beheersbaarheid van de werving en ondersteuning van 
therapeuten, de relatief lage kosten en de hanteerbare gegevensverwerkings-
capaciteit. 
Tot slot worden in het hoofdstuk aanbevelingen gedaan voor de 
toekomst van het LiPZ-netwerk. Er wordt bepleit dat continue aanpassingen in 
het netwerk noodzakelijk zijn, evenals het toevoegen van patiëntspecifieke 
uitkomstmaten. Nieuwe ontwikkelingen in de ICT geven mogelijk nieuwe 
kansen voor verbetering van registratienetwerken. Wel wordt aanbevolen om 
het netwerk zo bondig mogelijk te houden. 
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De geboorte van een proefschrift. Mijn proefschrift. Dit proefschrift 
weerspiegelt de fysiotherapie, zoals water een prachtige weerspiegeling van 
de omgeving kan geven. Maar dit proefschrift weerspiegelt ook het werk van 
heel veel mensen. Zonder de hulp van al die mensen had dit proefschrift niet 
geboren kunnen worden. Heel veel dank daarvoor. Een aantal mensen wil ik in 
het bijzonder noemen. 
 
Allereerst wil ik graag alle therapeuten die deelnemen of deel hebben 
genomen aan het LiPZ-onderzoek bedanken. Zonder jullie waren er geen ge-
gevens geweest. Ondanks alle tijdsdruk zijn of waren jullie bereid om, naast 
de reguliere gegevens, ook nog extra gegevens voor het NIVEL vast te leggen. 
Ook wil ik graag alle patiënten bedanken voor hun medewerking. 
 
Op de tweede plaats wil ik mijn promotoren en copromotoren bedanken. 
Els, als copromotor was jij gedurende een belangrijke periode van mijn 
promotietijd mijn dagelijks begeleider. Ik heb je begeleiding als zeer prettig 
ervaren. Ik vind het dan ook jammer dat je het NIVEL hebt verlaten. Dinny, 
door het weggaan van Els kwam jij als dagelijks begeleider en copromotor in 
beeld. Ik waardeer je relativeringsvermogen en je frisse blik waarmee je naar 
alle stukken kijkt. Joost, als promotor wist je er telkens voor te zorgen dat we 
de rode draad van het proefschrift voor ogen hielden. Ook wist je bij het 
beoordelen van stukken altijd de vinger op de zere plek te leggen en 
tegelijkertijd concrete aanbevelingen voor verbeteringen te geven. En dat dan 
ook vaak nog ‘met kerende post’. Dit alles waardeer ik bijzonder in je. Wil, als 
tweede promotor stond jij als het ware boven de stukken. Je liet de details los 
en probeerde de onderzoeken in een breder perspectief te plaatsen. Bedankt 
hiervoor. 
 
Raymond, jij hoort voor mij zeker ook thuis in dit dankwoord. Jij hebt 
niet alleen gezorgd voor de oprichting van LiPZ, maar je had ook vertrouwen in 
mijn kunnen als onderzoeker en later ook als promovenda. We hebben samen 
gebrainstormd over de rode draad en de inhoud van dit proefschrift. Bovendien 
heb je een bijdrage geleverd aan de eerste artikelen. Heel erg bedankt! 
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Ook zonder de hulp van alle (ex-)LiPZ’ers had dit proefschrift niet 
geboren kunnen worden. Daarom: Davide, Evelien, Idse, Jan, Karin, Marijke, 
Margit, Martijn, Rodrigo, Suzanne, Wilfried, Wilma en alle ICPC-codeerders: 
bedankt voor al jullie werk! Jolanda bedankt voor het artikel over de 
veranderingen in de fysiotherapie. Chantal, soms was het nog wel eens zoeken 
naar een goede balans in begeleiding wat betreft het algemene LiPZ-onderzoek 
en mijn proefschrift. Uiteindelijk zijn we daarin geloof ik best geslaagd. Ook 
jij bedankt voor je hulp! 
 
De (ex-)leden van de Stuurgroep LiPZ wil ik bedanken voor het bewaken 
van de relevantie van het onderzoek. Dit zijn afgevaardigden van het College 
voor Zorgverzekeringen, het Koninklijk Nederlands Genootschap Fysiotherapie, 
de Kontaktcommissie Publiekrechtelijke Ziektekostenregelingen voor 
ambtenaren, het Ministerie van Volksgezondheid, Welzijn en Sport, de 
Nederlandse Vereniging van Diëtisten, de Nederlandse Zorgautoriteit, de 
Vereniging van Oefentherapeuten Cesar en Mensendieck en Zorgverzekeraars 
Nederland. Philip, jou wil ik tevens bedanken voor je hulp bij het 
internationale gedeelte van mijn onderzoek. 
 
Daniel and Dennis, what started with some short e-mails has developed 
into a research collaboration. Thank you for your enthusiasm, your help and 
the valuable discussions on our joint papers. 
 
De leden van de leescommissie, prof. dr. Schellevis, prof. dr. de Bie, 
dr. Ostelo, mw. dr. Bekkering, prof. dr. Lankhorst en prof. dr. Westert, wil ik 
hartelijk danken voor het beoordelen van het manuscript. 
 
Met veel plezier heb ik aan mijn proefschrift gewerkt en dat komt mede 
door de fijne collega’s die ik op het NIVEL heb, of heb gehad. Een paar mensen 
wil ik in het bijzonder noemen. Corrien, Gaby, Marieke, Margit, Mattijn, 
Patriek en mijn andere oud-kamergenoten wil ik bedanken voor hun gezellig-
heid en luisterend oor. Cindy, ook jij bedankt voor je luisterend oor en je hulp 
als ik het even niet meer wist. Linda, Sybille en alle ex-Paramed’ers: bedankt 
voor de prettige werksfeer. Peter, bedankt voor je hulp bij een aantal 
statistische analyses. Marina, bedankt voor het werk dat je verzet hebt om dit 
proefschrift de goede lay-out te geven. 
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Lieve vrienden, bedankt voor jullie gezelligheid, steun en interesse. 
Suzanne, hoewel we elkaar niet meer zo heel vaak zien, doet dat voor mijn 
gevoel aan onze vriendschap niets af. Fijn dat je tijdens mijn promotie als 
paranymf naast me wilt staan. 
 
Lieve familie, ook al werd het misschien nooit echt duidelijk wat ik nou 
precies de hele dag aan het doen was, jullie bleven interesse tonen. Bedankt! 
Mirka, bedankt voor je hulp bij de laatste tekstuele correcties. En Frank, 
bedankt voor het ontwerpen van de omslag van dit proefschrift! 
 
Lieve papa en mama, bedankt voor alle liefde en ruimte die ik van jullie 
gekregen heb. En fijn dat jullie zo heerlijk nuchter zijn! Lieve Lilian, wat ben 
ik blij om jou als zus te hebben! Fijn dat jij tijdens mijn promotie als paranimf 
naast mij wilt staan.  
 
Wat relativeert er meer dan de geboorte van een kindje. Ons kindje. 
Lieve Mirte, dankzij jouw komst kwam er een datum waarop dit proefschrift af 
moest! Hoe heerlijk is het te zien hoe jij op jouw manier ook op onderzoek uit 
gaat en een voor jou steeds groter wordende wereld gaat ontdekken. Lieve, 
lieve Gabor, bedankt voor je liefde, je vertrouwen en je nuchterheid. Het 
blijft heerlijk om bij jou thuis te mogen komen! 
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